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PORKALAM * 94 8 : EXCAVATION OF A MEGAUTHIC URN-BURIAL 

Bv ti. K. Thapar 


The southwestern tmtol 'trip of India U wtU-known fa its large variety of megaUthic bunat- 
omuments, but their chronological and cultural relations with one another and with similar monuments 
elsewhere in south India cm he established only by a sums of excavations fit typical examples 
The present article describes the result of an excavation, conducted by the author tn 1948, in one such 
example, viz, an uni-bunai surrounded by « hit end aide and covered by a granite capstone. The 
family likeness of the ceramic types and fabric noticed here and at Brahmagtn and other megahthu 
sites no doubt indicates an alliedness of the different groups comprising the southern megahthu complex, 
though the different shapes of the monuments and the variations in the hunal-customs represented therein 
seem to preclude an absolute homogeneity. 
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1. INTRODUCTORY 


P OR K. A LAM, literally meaning a battle-field, 1 lies two and a half miles to the north 
of Kuni.amkulam iti the TaJlapalli taluk of Trichur District Travancore-Cochin 
State. The site, only 50 ft. above sca-lcvel, lies on the low sloping latent e-forma¬ 
tion which passes by imperceptible gradation into sandy clay or gravel, L it til recently, 
ihe site had been extensively despoiled for building material ; it had long served as an easy 
quarry for the local roads. The Ycdakad temple, the most sacred place of worship of 
the local priestly class, the Nambudris. is built on the site itself, I lus spoliation has 
robbed the monuments of many essential features and appendages with the result that 
no coherent plan of the site with all (be type-monuments is feasible. 

Consequent upon the discovery of the site, SJm P, Amyan Achari, the Mate 
Archaeologist to the Cochin Government, conducted some excavation which was more 
in the nature of it 1 summary digging ’* primarily intended 10 collect finds. Nevertheless, 

'ThU site marked the boundary of the territories, of the Raja of Cochin and the Xaihurin uf Calicut 
and as such featured prominently a* a battk-field in ihrir quarrels. (Information from Shn P, 
Anujiin Ach;m.) 

Mr. Rep. Areh. DtptL, Cochin Stole for the year 1123 m.e. [a,u, 1947-48) Krnakulam, 1949), 
Appendix C, p. 14. 
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the excavation revealed, though superficially, the potentialities or the site. In 1046 
Shri V. D, Krisbnaswami, at that time the Prehistorian of the Department of Archaeology 1 
carried out an intensive survey of the megaliths of the Cochin State, 1 and his pioneer 
tvork had the merit of bringing order out of chaos. As an obvious sequel to this survey 
Has an excavation, I was deputed, in the early part of the year 1048, to excavate some of 
these burials. However, I had to proceed shortly afterwards to SiSupSIgarh to take pan 
m the excavation there and could not therefore open up more than one burial. 

The work was undertaken in close collaboration with the State Department of 
Archaeology and with the assistance of Shri N. R. Banerjt. For the preparation of 
photographs and drawings illustrating this article my thanks’arc due to Shri Munuswanii 
Xuickci, Photographer, and Shri Bhaskaran Xair, Draftsman of the Southern Circle, and 
to Shri L, Dutt and Shri Ram Prakash Kharc of the Excavations Branch of the Depart¬ 
ment. 

An account of this short excavation has already been published,® but the descrip¬ 
tion is In many ways incorrect. The main objectiv e of this paper is, therefore, to present 
the results of the excavation in a systematic and correct way. 


a. SCOPE OF THE WORK 


The Kerala region, the south-western coastal strip of India, is situated between 
1 lie Western Chats and the Arabian Sea. Being walled up from the mainland, if 
naturally developed certain individualities of culture which are also manifest in the funeral 
customs. The characteristic mcgalithic monuments of this area, viz, the topi-kals or 
timbrel la-stones, kudai-kals or hood-stones and rock-etil caves, 3 do not occur elsewhere. 
Apart from these, multiple dolmens, port-hole cists, menhirs and urns are also met with 
in this area. Variants of the latter types arc encountered in other parts of south India 
as well, notably in Coorg anti Coimbatore, Salem, Madura, Chinglcput and Tinnevclly i 
Districts of Madras. A survey of three regions, viz. Chinglcput District and the former 
States of Pudukkottai anti Cochin, undertaken in the years 1944-48, revealed that the 
monuments in each zone, although belonging to a common mcgalithic complex, as attested 
to bv their sepulchral nature and the use of iron and black-and-red pottery, differed 
considerably from each other in structural details and type. 4 The exact nature of these 
monuments, however, remained to be established by careful digging. Choice fell first 
upon the monuments in Cochin State, Instead of taking a monument peculiar to (lie 
Kerala region, it was decided to start with a type which is common both to Kerala and 
Tamilnad pi. I), so that the evidence revealed at otic place could be usefully employed , 
lor the other and correlation made possible. Porkalam provided the desired coincident 1 ' J 
Here, in addition to the rock-cut eaves, also existed dolmens, port-hole cists witUW» * 
stone circles and urns. Since the rest of the available types were either disturbed or already 
excavated, a beginning was made with the urn-type. 


, L ' ^ ■ D- Krishnaswami, 'Prehistoric Cochin 1 , paper read at the 34th Indian Science Congress, I 
Anthropology and Archaeology Section, Delhi, 1947. 

1 *-Jn. tiffin Arch, Dtpti., Cochin Stoic, op. fit., pp. 14-16. 

* ^ ^ Krishna. Iyer, 1 The prehistoric archaeology of Kerala \ Modern Review, March 19461 
pp. 182-90 ; V, D, Kristin as wami, * Mcgalithic types of south India’, Ancient India * no. 4 (1049b 
pp. 38-41. 

* Krishnaswami, ' Mcgalithic types’, pp. 36-41. 
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The urn-burial h perhaps the simplest qf the megalithie monuments. 1 * * * The struc¬ 
tural details are as follows. First* a circle was demarcated on die surface with dressed 
or unhewn blocks of stones, which* in many cases, are now missing. In the centre, a pit 
of a convenient size, slightly wider than the maximum diameter of die intended urn, was 
scooped out with a rough stepping on one side* The lower portion of the pit was made 
conical to hold firmly the urn, normally pyriform in shape. In this otherwise cylindrical 

f rit, the funeral furnishings were placed i n two hi lings : (tf) within the uni and h) over- 
ymg dtc urn* Flic monument was finally sealed with a capstone. 

3 + CHRONOLOGY 

The date of the megalithie tombs in India still remains, to a great extent* a problem. 
There is in fact no means of ascertaining their date unless each type of monument in different 
regions h excavated and correlated, if possible, with a corresponding town-site. In recent 
years considerable attention has been directed towards a thorough survey of the monu¬ 
ments, and though a comprehensive list is yet to be prepared* the amount of information 
we now possess about them is quite encouraging. As, however, much stilt remains to be 
collected, any dating of these monuments at this sta^e will necessarily be provisional. 

Sepulchral urns have so far been recorded at Adiehchanallur, H Korkai and Kayal3 
in Timicvcliy District* Pall 5va ram and Perianaltam in Chingleput District, Dadampatti 
and Paravai in Madura District* and Wynad 5 6 7 and Travancore^ on the Malabar coast. 
At none of these places was any specific date ascribed to them,? The Porkalam urn burial 
resembles in essential details that at Dadampatti, where the dual distribution of the funeral 
furnishings is also noticed. Neither of these sites can, however, be dated independently 
by the recovered objects. Further* in the absence of a habitation-site in the vicinity of 
Porkalam* a correlation of this typical megalithie culture with any corresponding culture 
at such a site has not been possible. However, it is to be noted that die technique and 
fabric of the pottery recovered from this monument (below* pp. 8 IT. ) are absolutely identical 
with the megalithie ware of Brahmagiri and other sites in south India, Although a 
majority of the pottery-types differs at each place* this identity of fabric* partially supported 
by the similarity of rudimentary forms, is not without meaning. Furthermore, the use 
of iron, a necessary adjunct of the southern mcgalithic culture* is attested to at all these 
sites. An inter-relationship in the south Indian megalithie complex is therefore obviously 
indicated. One phase of this culture has been dated at Brahmagiri to a period between 
cirra 200 a.c. and die middle of the first century a . D. M 


1 For a comparative study* see K, dc B. Codriugton, 1 Indbn cairn-and-urn-buriah \ Man, 
special India number, XXX* no. 10 (October, 1930), pp. 190-96. 

1 Alexander Rea, 1 Prehistoric antiquities in Tiiiucvelly ’* An. Rep. Arch* Sun. Ind. T 1902-03 
(Calcutta, 1904)* pp. lit ff. 

a R, Caldwell* 1 Explorations at Korkai and Kayal\ Indian Antiquary t VI {Bombay* 1877), pp, 80-83. 

* Alexander Rea, * Some pre-historic burial places in southern India', Jour. Asiatic AW. Bmg+ P 
LVII* pt + 1 (1888), pp. 48 ff. 

a L. A, Cammiadc* ‘ F'rrt burials in the Wynaad, southern India AiWi t op. ctL, pp. 183-87 \ 
for more sites in Madras, nee " Observations upon ancient sites in the neighbourhood of kalugumalai, 
Madras Presidency \ ibid +i pp. 187-89. 

6 Caldwell* 1 Sepulchral urns in southern India 1 , Mian Antiquary, VI (Bombay* 1877), pp> 279-80* 

7 The Adiehchanallur urn-burials have been vaguely considered to be con temporary with the 
Pandyam, Cf. Rea in .In. Rep. Arch* Sunr. M f op * ciX, 

®R. M. Wheeler, * Brahmagiri and Cihandruvalli 1947 : megalithie and other cultures in 
Mysore State’* Ancient India , no. 4 (1947-48), pp. aocw^ ; also Appendix C, p. 300. 


5 


ANCIENT INDIA, NO. R 


The only factor at Porkalam, whirli can serve as a cross-check to the above dates, is 
the occurrence of etched camelian beads {fig. 5 ; pi. V B), some or the designs of which, 
notably nos. r, 2 and 5, are closely paralleled elsewhere and arc dated to about t lie first 
century' a.d. (below, p. 14). This agrees with the terminal date of the Brail magiri 
xnegalithic culture, arrived at with a fair amount of precision after the consideration of the 
evidence from town-sites like Arikamedu and Chandravalli. The lower limit of the 
Porkalam urn-burial monuments is rather difficult to determine. We have to borrow 
the indirect evidence of die megaliths at Suluriri Coimbatore District where, amongst 
other things, etched camelian beads (although with different designs; were found in 
association with a bronze coin of Eran struck in the third or second century R.c.' Two 
of the Porkalam beads, nos. 9 and 1 1, having rough analogues at Bhlr Mound, Taxi la 
(below, p, 16}, would also support this date. The Porkalam urn-burials seem, therefore, 
to belong to a period ranging from circa third century B.c. to first century A.n. 9 

4. DESCRIPTION OF THE MONUMENT {fig. 1 ; pis. II- IV) 

The monument consisted of a circle of dressed late rite blocks with an average external 
diameter of 16 ft. In the centre was a granite capstone flush with the ground (pis, I R 
and II A). The granite must have been imported from the neighbouring outcrop, three- 
fourths of a mile away, which is the nearest quarry. The major axis of the monument 
was 291 0 magnetic (March, 1948). 

The excavation revealed in the centre a cylindrical pit, on an average 3 ft. in 
diameter and 4! ft. in depth i pl, 11 B). The pit seemed to have been further dug in a 
conical section into the hard latcrite rock to a depth of 9 in. On the south-eastern side 
was noticed a rough step or shallow ramp, 9 to to in. in depth, presumably to assist in 
the arrangement of funerary* furnishings. 

At the ho 1 tom of this pit was placed a pyriform urn, with a truncated round base, 
3 ft. 1 in. in height and 1 ft. 9 in. in diameter at the mouth and 1 ft. 9 in. at the bulge 
(fig. 4 ; pi. HI). Inside the urn, at its base, lay the following objects ■ pL IV A) :— 

1. Seven pots (pis. IV A and V A). The pots seem to have been shaken from their 
intended position. The bones which were presumably deposited in the central pot with 
a lid on were found in a mess badly crushed below the pot and the ring-stand. 

2. Three iron implements {fig. 6 ; pi. VI [}. One tanged dagger, e r i in. long and 
on an average 1 A in. w ide, was lying flat on ihe brims of two bowls (pi, IV A . the other 
two, 6 in. and 5 in. long respectively and of indeterminate use, were resting against the 
conical side of the urn. 

3. Fortyeight beads, fortyone of which were of etched camelian. These belonged 
possibly to two strings which were hung from the terracotta hooks provided immediately 
below the neck of the urn. These beads, together with the two hooks, were collected 
from the base of the urn after removal of the pots. 

Above the pots there was 110 filling ; the subsequent filling amounting to a few inches 
only must have percolated through the lop. The urn was covered with a fid (fig. 4). 
The pit was also packed upto the level of the Lid. 

Overlying the lid was arranged the bulk of pottery, being a group of not less than 
eighteen pots (pi. IV B,>. Above these the pit was filled up with gravelly loose earth 
to the ground-level to form a low mound, over which rested the capstone. There was no 
occupation on the site prior to the building of the monument. 

’ H. C. Beck, ‘Notes on sundry Asiatic beads— beads from mcgiilithic tumbs and midden in 
Sutur taluk and neighbouring districts’, AIan, op. cit. t p. 17a. 

•See also Codrington, op. «/., p. 196. 
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,V Stent tittle, with tapstonefiush with the ground, tit Pernor, Chhtgkput Distmt we page 4) 



B , Ptrhilttm : dose dew of the monument showing the low tumulus below the tapime 
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B. View of the monument afar removal of the capstone 
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PLATE III 



The pyriform um in 'ilu ( at page 6 ) 
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PLATE IV 
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A. Close mew of the deposits inside the um> The hooks provided betaw the neck of the 
um ate also to be seen ( see pane f* ) 



R Close new of the polkrjhgrW in the upper deposit of the pit. 
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5- THE POTTERY 
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monuments,' Significantly enough some of the mcgaltiliic tombs ^ ^ Cochin 

have yielded both the three-legged and the four-legged vases- lhe form ot dic lour 
leggeovases at Porkalam is roughly paralleled by that of the three-legged ones recovered 

horn Savanfhirg different local industries sharing a commonness in pottery* 

fabric and evidently belonging to the same culture-comp!ex but having no specific resent- 

Ll»^e bawefn "l« poltcrv-lypcs ,( each «tar. Mcn.hy of 6bnc. Pf™^ wppomd 
bv some similarities of form, does, however, suggest some mter-rdaliotiship. 

The date of this jpottery has been tentatively fixed ;above, p. 5)* there is 
other available evidence to justify any revision at the moment. 

The following select types are illustrated. Of these, nos. 1 and 2 are represented 
both in the deposit inskle the urn and that overlying ; nos, ;j, b, 8,10 and 14 are peculiar to 
the deposit insuLc the urn (pis, TV A and V A) while the remaining, nos. 4. fo 7 , 9 » < r ‘'3 
and 15-18 occur only in the secondary deposit above the urn. 

Figs. 2-4 

- Bowl of blsck-and-red ware with a vertical sharpened rim and a round base. 
Of fine fabric, St is treated with a slip both externally anti internally and is saioglaza . 

2 Bowl orblack-and-red ware, variant of the above type but wtt li a blunt-ly 1 armated 

□rofile Of fine fabric, it is treated with a slip both externally and internally and is salt-glared, 
3, Bowl of black-antl-red ware with a vertical mlemally sharpened run and suits 
tapering to a flat base. Or fine fabric, it is treated with a shp both externally and micr- 

" ally r d W^'b^d-r cd ware with a vertical featureless rim, ejrllttdnetU profile 
„ nd A... basc 1 1 f ur thcr distinguished by a weak groove below the nm and also bears 
Si, i on die exterior. Or fine fabric, it is treated with a slip both external y and 
internally and is salt-glazed. It was found resting on a ring-stand and was covered witli a lid, 
c Deep bowl of black-and-rcd ware with a closing Internally sharpened nm, 
low gfrlb and a round base. It beam a pre-firing ijicwd kuticc-pattern on the on nude. 
Of fine fabric it is treated with a slip both externally and internally and is sak-gla/etl. 

It was found resting on a ring-stand and had a lid upon it -pioSe 
6 , Bowl of polished black ware with an incurved featureless nm globular prome 
■iiid an imnerfecdv fiat base It is characterized by a depression at the rim evidently 
to receive the lid and post-firing graffiti at four places on thc ou^ide G l ^ f ^J 
it is treated with a slip both externally and internally and is ■ 

lying with a lid on the mouth side (no. 8) and a i mg-stand on the bouom c n^ 14, l 
O rilnally, therefore, it must hav e had a ltd over it and rested on a nng-sund _pb \ A . 
The skeletal remains found below the pot were probably deposited in it. Analogues occur 

.u ,111 "■ -and^ned 1 ware with a vertical internally thickened rim and sides 

constricted to a sagger base. Of fine fabric, it is treated with a shp both externally and 
internally and is salt-glazed. Analogues occur at Brabmagtn. 

1 W Logan, ' Find of ancient pottery in Malabar \ Indian Antiquuty., \ HI f 1879}, PP* 

Pottery ,'vaikbVin the Government Museum. Madras and the Archaeological Museum, IruJiur. 
j 1 Walliousc. * Ardiapcili^ical Not« t Indian Ankqufiry r | P* 

k! jLnfivV dw Savandurgn rude stone cemetery, central Mamir . Mm Ant m «ry, 

X % AkL Sun, Madras rmd Cotrg, 1903-03 (Madras, 1903), pi. VI. 

s CaMwcll, * Sepulchral umv <>p. fit,, fig. t f» r,l, S P- a 79- 
* Ancient India, op, at,, p. at. lo - C:i 3- 
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8. Lid of black ware with a short vertical externally grooved rim-base and hollow 
horizontally splayed-out terminal. Of fine fabric, it is treated with a slip boih externally 

a. Lid of black ware with a vertical internally thickened rim-base and a hollow 
horizontally splayed -out terminal. Of fine fabric, U is treated with a slip both externally 

and inicrtiaUy^e G p bl ac k-and-rcd ware with a horizontally splayed-out featureless rim, 
concave neck, globular profile and a rounded base. Of fine fabric, it is treated vith a 

dip both externally and internally and is salt-glazed. , 

n. Vase of bfack-and rcd ware with an everted externally thickened rim, short 
vertical neck, globular profile and a round base. Of fine fabric, it is treated with a slip 

both externally and internally and is salt-glazed. . . ., 

12, Vase of black-and-red ware with a short vertical sharpened rim, internally 
lodged oblique shoulder, bluntly carinated, and a round base. It « characterized by a 
groove on the shoulder. Of fine fabric, it is treated with a slip both externally and inter¬ 
nally and is salt-glazed. It was found resting on ^ ring-stand. 

' I,. Vase of red ware with a flaring externally thickened nm, concave neck and a 
round base. Of line fabric, it is treated with a slip only on the outside. It was round 

resun’ TblaS^pluihed ware. Of fine fabric, it is treated with a slip 
both tSternallv and internally. Analogues occur abundantly at Ad.chchanallur,' 
Arikamcdil* and sites in Coimbatore and Chingleput Distncts 3 and in Cochin.* 


Fio, 3. 


F'otUn-typts 17 




and ifl. | 


•Alexander Rea, An. Rtp . Atch. Sat. Madias and Caorg , op. at., pi. VI. 
■ 1 . M. Casal, op. eit., p. V, fig. 19. «t, 

1 Pottcrv in the Government Museum, Madias. 

* Pnltery in the Archaeological Museum, Irsiiiur. 
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15. Ring-stand of black polished ware having weakly corrugated sides. Of fine 
fabric, it is treated with a slip both externally and internally. 

16. Ring-stand of black polished ware having a recurved rim-base. Of line fabric, 
it is treated with a slip both externally and internally. 

17. Vase of red ware with a Haring featureless rim, vertical concave neck, oblique 
shoulder and a tapering profile. It is distinguished bv four solid legs at the bottom which 
arc hand-modelled. Of medium fabric, it is treated with a slip on the outside only, 

18. Vase or red ware with a Daring externally oval-col I a red rim, concave neck, 
oblique shoulder and a tapering profile. It is distinguished by four solid legs at the bottom 
which are hand-modelled. Of medium fabric, it is treated with a slip on the outside 
only. 

19. Lid of rcrl ware with an externally elliptical-collared rim-base. Of medium 
fabric, it has not been treated with any slip or wash. It was found covering jar no. 20. 

20. Pyriform jar of dull-red ware with an out-turned externally round-collared 
rim, convex shoulder and a globular profile tapering to a truncated round base. It h 
further distinguished by a double row of beaded finger-tip design in appliqu^ on the 
shoulder. Immediately below the neck on the inner side were five hooks, two of which 
had fallen dow n and were collected along with other contents. These were meant evidently 
for hanging something, say beads etc. (above, p. 6}, A similar provision, referred to 
by Alexander Rea as * horns ’, exists itt the burial-urns of Adichchanallur. * 1 * * * 

6. OTHER SMALL FINDS 
A. Beads 

The monument yielded Fortycighl beads, of which camclian 5 alone accounted Tor 
fiariyonc, all being etched. The etching is invariably In white over the natural red 
surface. Of the remaining seven, one was of terracotta (fig. 5, 11 ; pi. V B, ] 1 1, while 
the rest were of an indeterminate metal .3 In the latter material only two shapes are 
represented ; fig. 5, 10 and 1 2 ; pi, V B, 10 and 12). of which one is a pendant. 

Etched camclian beads have been recovered From mega lit hie burials at Raigiri 
in Hyderabad, Sulur in Coimbatore District, BilikambeS in the Nilgiris, Coorg, fi Paravai? 
in Madura District, the Shevaroy hills 0 in Salem District and Wynad? on die Malabar 
coast. 

None, however, was found at Brahmagiri. With the available data on the study of 
etched camelian beads, it is difficult to date any type or design with any convincing measure 
of precision. In the Porkalam etched beads nine designs are met with. Some of these 
have a fairly wide distribution both in space and lime, the most popular being the design 


' Alexander Rea, dm. Rep. Arch. Sure. !nd., op. cil. t p. 118. 

'These have been erroneously designated as glass in the Jn, Rep, Arch. Deptt. Cothui Stale, op. 
fit,, p. 16, 

'The material of these beads has not so Tar been analysed. 

1 H. C. Beck, * Motes on sundry Asiatic heads \ Man, op. ciL, p. 168. 

1 Information from Dr. M. G. Dikshit, 

* VValhouse, op. tit ,, pp, 12-13. 

7 Rea in Jour. Asiatic Sac. Peng., op, cit, , p. bo, pi. X. 

a R. Bruce Foote, The Foote Collection of Indian Prehistoric and Protohisloric Antiquities, Notes on 
their Ages and Disbibutim (Madras, 1916), p. 62 ; Catalogue Raisonni, p. 252 ; also Maurice Philips, 
'Tumuli in the Salem District’, Indian Antiquary, tl (1873), pp. 224-25. 

*H. C, Beck, 1 Beads from urn burials in the Wynaad, Malabar coast’, Man, op, cit., p. 175. 
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on no, r, double zigzag lines enclosed within marginal lines, represented by fourteen 
examples. It occurs on beads recovered from BrShmanSbad i unstratified V Brahmapiiri, 3 4 * * 7 * 9 * 
Maskt 3 and SangankalhtJ As such this design hud a lone chronological range between 
the beginning or the Christian era and sixteenth century a.d. being the date of the 
Brahman a bad bead according to M O, Dikshil r Allied to this is the design on no, 
single zigzag line enclosed within two marginal lines, represented by a single specimen, 
identical pattern occurs on beads from Kundapur,* Maski fi and ChandravallU These 
could be assigned to the early centuries of the Christian era. The design on no. 2, 
oblique strokes enclosed within two marginal lines, represented by five examples, occurs 
on a bead from Sirkap, Taxila, and is ascribed to the first century a_d.^ A similar design 
appears on a bead from an * earthen-ware tomb’ at Paravai, 9 ' Madura District. The 
resemblance is significant indeed. Another popular design is that oil no. 7, represented 
by fourteen specimens* Exact parallels of this design are not known so far, but a roughly 
similar pattern occurs on some beads from Maski T Kausambl and Sahri Bahlol ln Colonel 
Gordon’s collection). A notable occurrence is that of a cross-design appearing on no, 8. 
of which two examples were recovered. Apologues occur at Mask! 11 * * and Kauiambl, 1 * 
although at both the sites the position of the cross is different from that at Porkalam. The 
design on no. 9 deserves special mention, since a roughly similar design has been recorded 
on a bead from Bhir Mound* Taxila, assignable to circa fourth century bx., 1 Ahichchhatra 
(surface-collection) and KauiambT 14 (surface-collection < 

From this comparative study it would appear that the central point in tlie chronology 
of these beads is circa first century A.u., leaving aside the Brahmanabad specimen. 

In the whole collection of etched beads only three types are available : (a) long 
barrel circular, nos* 1-5 ; (6) elliptical circular or spherical circular, nos* 6* 7 and q and 
(c) circular tabular, no. 8. ' * 

The different types and designs are described below :— 

Fig. 5 ; pi.. V B 

r * Camelian 1 long barrel circular ; etched in white with double zigzag lines 
enclosed within two marginal lines on either side ; fourteen examples. 

2. Camelian : long barrel circular ■ etched in white with oblique strokes enclosed 
within two marginal lines on either side; five examples* 

3 M. (j, Dikshil, Etched Beads in India f Deccan College Monograph Scries 4 (Poona, 1&4OU pi 

X. 22k 

pL m s 15. 

1 Rep. Arch. Depit r H r E. //. the M&W11 Dominion, 1 936-37 (Calcutta, 1030), pi XII A. 

4 Oiksliit^ op, at., pL XVIII, 6. 

* Djksbit, Same Beads Jr&m K ondapur, Hyderabad Arch. Series no T 16 (Hyderabad* 1952'u pi* I, 

* Beads^pL XVH t 19 ; An. Rep. ArcL Depft. H. // + the Nizam's Dominion, op. cit. 

7 Dibfutp Etched Beads, pL XVIII, 17, 

a H. G. Beck, The Beads foam Taxila, Mem. Arch. Surv* bid., no. 65 Delhi, 1941), pi. IE, 25 

and p. 46. 

,jP Rea, ’ Some prehistoric burial places in southern India \ op. cit., p. 60, pL X a. 

,a Information from Dr* M. G, Dibshit. 

11 DiLshit, Etched Beads, pi XVII, q. 

"ML* pb XIII, 15. , 

t3 Beck, The Beads from Taxila T p r 4^ pi II, B« 

t+ Information regarding Ahichchhatra and KauiambI from Dr. M. G. DiJuhit, who feels that 
the present specimen fro eh Porkalam is the only bead with this pattern from south India l 
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3. Camclian : long barrel circular ; etched in white with longitudinal zigzag 

*- i **** — r " a r 

within 4 four longitudinal quadrants resembling herring-bone pattern , one sample. 

5. Camclian : long barrel circular ; etched in white with single zigzag line enc ox 
within two marginal lines on either side ; one example. 
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6 Camclian : standard elliptical cictular ; etched in white with three circles on 
fc itSScS&to enclosed within 

cross ; two examples- 




l 5 







ancieht mot a, no, s 

9- Camcliim : Standard elliptical circular ; etched in white with circles aj| over 
m PS& enclosing ft dMh i; two examples. Roughly similar design occurs on a bead 
recovered from Bhh Mound, Taxila, ascnbable to du fourth century ii.r:, 1 

10. Indeterminate metal : standard barrel square ; the perforation is noi in the 
centre as seas in the [ransverse section ; two example*, 

drCUI , ar ^fObhLic ; one example. AiLiJnguc in bone occurs 
«it nh.fr MoundFaxila f and is dated Jburth-third century B.t: + 3 

ia, Indeterminate metal ; plumb-bob type ; four examples. Pendants of this 
shape m metal arc scarce, but their counterparts in terracotta occur at Raich at Kau&mh! 
and Arikamcdu .3 Je ” 

fi. Iron; objects {% 6 ; pi. VI) 

Only three iron objects were rerovered from this monument. All of these, as already 
stated (above, p. 6;, were found lying m the pyriform urn along with the pottery 
Iron objects occur abundantly m the excavate cl mega tit hie monuments of BraUagfri 
(Mysore State) Sdichchanallur (Tinnwelly Ehstrtct), Fenimbai, Chinglcput District), 
Ktl Mondambarii near Shevaroy Hill Salem District;, PerivakuJam taluk , Madura 
District; etc. Iron is ra fact one of the necessary adjuncts of the southern megalilhic 
culture. OI the three objects, no. I, via. tanged knife or dagger fig. G, ( ; p ], 6, i) is 
the commonest type appearing in all these megalithic monuments^ 
i- Tanged knife or dagger with a roughly rectangular sec linn, 
a. Object of indeterminate use probably a blade! with an oblong section 
3. Object of indeterminate use (probably a spike) with an oblong section 




■ ■ • - — Do. 6, Iron objects. I 

See above, p. ip, n . 13 

"Beck, The Beads from Taxila, p. 61, pi. X, 18. 

Information from Dr. M. G. Dibhit 
* Akim Indm, 0 p . cit. pp. 354-57, fig,. 36 ajld n 
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS 

By B. B. Lal 

In this article Dr, 0 , li, Uit, Archaeological Chemist in India, critically discusses the chemical 
constituents of a few ancient Indian glass samples, some of which were analysed and reported on 
previously ami oihas have been analysed by him far the first time. The present data are admittedly 
very limited fur tracing the chronological and regional developments of ancient glass-making, hut 
when more material of the. nature made available in this article is forthcoming, it will be possible to 
trace the full history of the industry. 

CONTENTS 

i. Introductory 

a. Glass from Taxila 

3. Glass from Nalatidii 

4. Glass from miscellaneoussites ... 

5. Glass from AHehchhatrS and Arikatncdu 

G. Conclusion 

t. INTRODUCTORY 

HE origin of glass can be traced to remote antiquity, though when it was first manu¬ 
factured is an open question. 

Actual glass was practically unknown in Predynasiic Egypt or ill the Old Kingdom, 
and the occurrence oT an impressed Hathor head in a Predynastic grave of Sequence Date 
41 has been attributed by Petrie to importation. 1 He is also of the opinion that other 
specimens of the. earliest glass, such as beads from Predynasiic burials-' were not indigenous 
to Egypt and those from the First Dynasty and earlier periods were imported from Asia .3 
The artificial manufacture of glass can, according to him, 4 be traced as far back as 2500 
n.c. in Syria and 1500 b.c. in Egypt,'' where glass of local manufacture is plentiful in the 
Eighteenth Dynasty, the oldest piece with the date 1551-1527 u.u,—a large ball bead 
now in the Ash mol can Museum, Oxford, 6 —coming from this period. 

There is some evidence to show that Mesopotamia might have been the cradle of 
glass-industry. Glass beads have been found in large numbers in the excavatiou of a 
Third Dynasty cemetery at Ur. 7 The earliest specimen of glass (blue glass in lumps) 
as yet recorded in Mesopotamia comes from Abu Shahrcm, in a deposit earlier than the 
Third Dynasty of Ur 2100 h.c,), 8 Morey has discussed some important problems of 

■Petrie, Prehistoric Egypt (1920), pp, 43, 110. 

* Mclver and Mace, El Amro A and Abydos (1902), p. 34. 

1 Petrie in Trans. Newcomen. Soc., 5 (1924-25), p. 72. 

* Petrie in Jour. Soc. Class Tech,, 10 (1926), p. 229. m 

* Lucas, Ancient Egyptian Materials and Industries (1934)! p. 40H ; Money, Tin Properties of Gtasi 
(* 938 )* P‘ 12* 

6 Lucas, op. ciL, p. 116 ; Morey, op. cit., p. 12. 

7 Woolley, Ur Excavations, !I (1934), p. 366, 

■Hall, The CivitUatian of Greece in Uremic Age ((928), pp. 71, 104, 
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anceiu glassware/ and Thompson has discussed in detail the manufacture of glass as 
gleaned Jron] Assyrian cuneiform cablets** 

The history of Persian glass is veiy incompletely known.® There Is no literarv 
document giving information on the production of glass in Iran in remote antiquity^ 
Until recently it was believed that the earliest specimens or Chinese glass had really 
been importations from Egypt, and that glass-making became an indigenous industry in 
of h'li^ ab0m lH r " fth CCn ^ A ■ ft ha5 > however, now been established that gJ^ 

rh nif «?W ma l U1 ? CtlJR i was i 11 - use ‘ ri China in 55 ° B ’ c + Williamson speaks of 
Chinese glass made from the rocks in the neighbourhood,® The rocks must have been 

< lce r Sowl mt " CSUng ana 0gy bdnfi furnisbcd b V Statement about Indian gLs 

1 lie origin of Indian glass is obscure, but there is no doubt that it was known in 
centl| ncs. According to Mitra, glass was manufactured in Ceylon in the 

( b a *!? V*’ s drawn a<lcmicm to the fact that tlie ArtAaJMra 

probably of Mauryan date fourth century b.cJ describes false gems as glass gems and 
mentions the manufacture of glass.* CoomarasLmy is of the opinion tCKrf 
glass-making attained a high degree of perfection even in pre-Maury an times.* Accor¬ 
ding to Pliny, glass was made m India from fragments of rock-crystal, for which reason 
India,, glass WM • b^and compare He fnrThcr SIMB : ' ,hc pc p c ar india b 

mcjlioti of Impaling various predo^ ^ioncs. £ 3,2 

E 3 g , . a J/ This statement of Piny has, however, been questioned bv Kisa> In 

of ils k manufactur r c. g " 35 but no cktaih arc available about the technique 

* ^;b nj0 V d f 0 J ind w Hi,r , apP ^ thc dties of tbc 'bird, millennium n.c., have yielded a 

^ mostly of steatite, paste or faience.’ True glass is 
nn “ft* ^b . as poutry, terracotta beads, steatite and faience 

d i frtU, ? d - r This is surprising, as the manufacture of glass is not in 

\Vrsonn f M ? mOV F d fr °" 3 ,hilt ?? S Iazc afjd ‘be Indus valley had cultural contacts with 

gmg Was an e " ablkI, * d indlIstr >’ in ‘he third millennium 

Rlitr ^arbest specimens of authentic glass come from the pre-Maurvan levels of 
i ound, the earliest Taxila, and some of the glass objects unearthed here represent 
the largest intact examples so far recovered in This country.*® Most of them are 
^nd d 7 A an ^' ^° mC CX L bl1 a r C barac tens tic iridescence due evidently to decomposition 

l J,C f , f n,kular ? akes 0t siIka - lowest andCcidX 

strata of Bhir Mound have yielded a large number of glass beads of excellent quality.*+ 

'Morey in Discovery, XI (l930}, p. 61. 

1 Thompson, Chtmistry of Ancient Assyrians f ig25), 

'' Lamm, Glass from Iran (1935), p. 7, 

♦Sarton in Isis (i9:|6) p, 73 ; White, Tombs of Old Lo-Tann (1034V p u 

HWhamson, Journos in Morth China, I, p. 13,. S l 934Jr 1 4 ‘ 

R. M It m, Antiquities of Orissa, I (,875), p , [0J . 

* Buch, Economic hfe in Ancient India, I (192.1). 

T'?° ma ™ wa my, History of Indian and Indonesian Art (1027), p. 16. 

‘Pliny, Natural History, XXXVII, 20. P 

|‘Kisa OVrij im Altrrtumt p. 106, 

tht Civilization, II 11931), pp . + 6r t( w -8a. 

PP* 576 - 7 a ; Vats, Excavations at Harappa, I (1940), p, 312 

,,9M) - p - ,a; 'v '-™ (,9,4) - p- ia 5 i ^3 (■<>«), p. .57. 
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EXAM INATION Ob' SOME ANCIENT LYDIA# GLASS SPECIMENS 

The art of glass-making had thus reached a high level of technical excellence be Tore the 
third century b.c, Specimens of ancient glass have been found near Dargai village in the 
Mai aka nd Agency now in Pakistan] along with an earthen pot, which appears to have 

1 ■ r _?_ -1_ /Lit Ulth hprt 1 fftrnf* I mm 


clihatm m u.r. ana AriK^mcau rouuiunJiT*- w ; r : * 

has produced from the Andhra levels (firet-third centuries) a large number of glass beads 
and bangles of different colours. The chemical composi don of these specimens is not known, 

as the material has not been examined. , 

Scientific examination of ancient glass has been carried nut in the W ist,> but very 
little lias been done in India in this direction. Though some reports are available, 
most of them are incomplete, as physical properties, such as specific gravity, refractive 
index, strain etc., have not been studied. For want of adequate data on the composition 
and physical characteristics of firmly-dated specimens definite conclusions as to the source 
of the material and the technique of fabrication cannot be drawn. It is necessary to 
emphasize that for the determination of the origin of specimens, small amounts or traces 
of some ingredients are of paramount importance, and for the study oi these minute 
traces of 1 kcv-clements \ spectrography is a very useful technique and has been widely 
adopted in the West. For example, Ritchie and his collaborators have earned out sped co- 
graphic studies on ancient Egyptian glass with very important results. 7 Ritchie has also 
examined spectrographically Chinese glass from pre-Han to Tang times. Seligman 
and his co-workers have also carried out extensive investigations on ancient glass with 
particular reference to its origin.* Speetrpgraphie analysis of glass could not, however, 
be carried out bv the present author for want of laboratory facilities, and he bad to content 
himself with chemical analysis. For the same reason, spcctro-pliotomevnc method! could 
not be employed to ascertain what elements were used to produce colour. 

Subject to the above limitations, it was thought desirable to institute a systematic 
enquiry into this problem and to correlate the scattered luerature on this subject m 
order to assess the technical skill attained by the ancient artisans in this line. 1 he published 
material has been critically examined and reinterpreted in the light ot the data now avail¬ 
able. 

2. GLASS FROM TAMILA 

Some specimens of ancient glass from Taxila have already been analysed," These 
analyses arc reproduced in Table l (p, 20). 


* An, fop. Arth. Suit, Ltd., 1022-23 (i# 5 ). p- 1930*34, 11 (1936), p- 3 <w- 

■ Sec below, M. G. Dikshit, ' Beads from Ahkhchhalrfi \ 

1 Ancient India, no. 2 (1946), p. 96. 

I Ibid., no. 4 (1947-48), p. 263. 

» Faust, Antiques, XXXI 1 (1937), pp- 310-11. . 

* An. Reft. Arch. Sure. hd. t 1922-23 £ 1925 ). I>* >5 8 i ■‘124 *5 (*9*7). P- '39 1 '93<>34 l»03 6 b 

7 Farnsworth and Ritchie in Tech. Studies, VI, no. 3 (i 93 ®)i PP - 

* Ritchie in Tech. Studies, V, no. 4 (1937), pp- 209-20. _ . , 

1- Scligman and Beck in Natm, CXXXIV (1934), p, 982 ; Sehgman, Ritdbe and Beck n 
ibid., CXXXVlll (1936), p, 721 ; Scligman and Beck in BdUtm of the Museums of Fat Eastern Anti¬ 
quities, no, 10 (1935). PP- l - 6 4 - 

1S Norton in Antiques, XXXII (1937). PP' 7 °- 77 - 

II An, Rep. Auk. Sure, Ind 1921-22 (1924), P- '*5 1 » 9 22 ‘ a 3 GSPSb P- [ 5 U ' 
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS 

t 

Description if sptnimtiu 

1. Red opaque glass* 

2. White opaque glass, 

3. Thin drawn-out strips of hacraattnum. 

4. Greenish blue glass tiles. 

5. Turquoise blue powder nj'decomposed glass object, 

(j, Light green glass fragment from flask. 

7, Greenish blue glass tile. 

ft. Amethyst glass fragments. 

9. Brown glass fragments, 

10. Thin curved fragment of light blue glass. 

11. Blue glass bangle. 

All these specimens are soda-lime glasses containing appreciable amounts of potash. 
Most of the specimens are free from air-bubbles. 

Specimen 1, described as a red opaque glass similar to Roman hacmatinum, is very 
similar in composition to specimen 3, described as thin drawn-out strips of hacmatinutn, 
as both contain an unusually high proportion of lead, which does not seem to have been 
found in any other contemporary or earlier glass, except in some blue Chinese beads of 
the Han period (second century u.o.), analysed by Beck and Scligman. 1 The amount 
of lead oxide in this sjtccimen was found to be 24 5 per cent, and this is much lower than 
the lead-conicni of the two specimens from Taxila described above. The use oflcad oxide 
in large quantities is a recent innovation introduced about the seventeenth century', when 
crystal glass was made in England. It is, therefore, significant that as early as fourth- 
third century b.c., craftsmen of Taxila were acquainted with tire use of this compound 
in glass-manufacture. It was, however, not used on a wide scale, as it has been detected 
only in two examined specimens. 

The white opaque glass (specimen 2) and the turquoise blue glass {5) contain a good 
amount or antimony. The presence of fairly large quantities of antimony is significant, 
as specimens from other countries have not been found to contain such a high percentage 
of ibis dement. The addition of antimony in appreciable amounts in special glasses is 
again a recent development. 

Magnesia h present in some specimens but the proportion is not Very large* and 
some magnesia can he substituted for lime with advantage. 11 Small amounts of magnesia 
produce glasses which have a rapid melting rate and arc easy to work* but high mag¬ 
nesia glass is bard to melt and has a greater viscosity than is produced by an equivalent 
amount of lime. 

The use of small amount of potash such as is present in most specimens from 
Taxila is an advantage** as it increases chemical durability and diminishes its tendency 
to devitrification. 

Most of the specimens also contain a fairly large percentage (6 ro 7 per cent) of 
lime. When too little lime is added, the glass is easy to mdt bin lacks durability* 4 
while an increase in its proportion produces glass of good chemical durability.* 

The specimens have a nigh alkali content (17 to 18 per cent); such glass would have 
been of a very poor quality had not lime been added in suitable proportions. At the same 


1 Scligman and Beck ill Jtaturt, op* tit* 

J Hod kin and Couseti, Text Book 0/ Glass Tmkmbgy (igffls) t p* 109 ; Morey t op. at. p. fit. 
1 H of I kin and Gousen* op, eit. r p. 96- 
+ Morey, op. tit., p. 80^ 

Jffodkm and Couien, op. tit ., p, no. 
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lime, if the proportion of lime is much above 10 to 12 pci cent, glass becomes difficult 10 
work' and shows a greater tendency towards devitrification. Class with high silica 
content (above 72 per cent) has a good chemical durability but becomes very' hard and 
difficult to melt and tends to devitrify. No glass specimen from Taxi la shows an unduly 
high proportion of silica, 

Th icc complete conical flasks of sea-green colour were found at Strkap, the second 
city of Taxila.® These, probably the largest specimens of intact ancient glass objects 
so far found in India, were formed by blowing glass. It has been concluded, therefore, 
that the Taxila craftsmen were acquainted with the art of glass-making and glass-blowing 
as well as with the more advanced art of decolourizing glass by means of manganese and 
colouring it with various metallic oxides. In Tact, they confirm Pliny’s statement (above, 
p. 18) that the Indians were skilled in the art of colouring glass to imitate precious gems. 

Other important glass objects from Taxila include tiles found in the Dharmarajika 
Stupa erected during the reig.i of Asoka 'third century b.c.). 3 Here, excavation revealed 
a floor of glass tiles of bright azure blue and a Few other colours, viz. black, while and 
yellow. These tiles average 10} in. square and 1 \ in. in thickness and are of transparent 
glass, the first complete specimens of t heir kind so far brought to light. They bear testimony 
to the specialized knowledge of moulding large objects and possibly also of annealing, for 
such heavy glass objects require considerable expert attention in annealing for removing 
internal strain. The state of preservation of the tiles and their freedom from Fracture and 
devitrification demonstrate a high level of technical excellence in manufacture. It is interest¬ 
ing to recall here the Chinese tradition based on the annals of the Wei dynasty (a.d. 386-557) 
that glass-making was introduced by Indo-Scythian merchants from north-west India. 

Varshncy has recently commented on Sanaullah’s interpretation of these analytical 
data on Taxila glasses and has made some interesting observations.* He is of the opinion 
that, contrary' to the view of Sanaullah, the origin of Taxila glass was probably quite 
distinct from that of other antique glass such as Assyrian, Egyptian, Babylonian and 
Roman, According to him, with the exception of one isolated example of a Babylonian 
glass from Nippur, dating to about 250 a.c. and having a silica content of 71*14 per 
cent and a total acidic oxides content of 74 per cent, no single antique glass specimen 
compares favourably even with the three Taxila glasses nos. 4, 7 and 10 of Table I) 
so far as the high silica content of about 71 to 72 per cent and the total acidic oxides content 
of over 74 per cent of the latter are concerned. These specimens have a high silica con¬ 
tent and about 6 to 7-55 per cent of magnesia and lime, while the alkalis arc about 17 5 
per cent. Even the Nippur sample is distinctly of a different origin, as it has an alkali 
content of 12 per cent and lime and magnesia content of over 10 per cent. In view of 
these facts, the suggestion of Sanaullah that Assyrian recipes of glass-making were identical 
with the Indian ones cannot be maintained, ft is, therefore, probable that the origin of 
Taxila glass was independent of Assyria. However, whether glass was an indigenous 
invention in India or its knowledge came 10 India from some other Middle Eastern country 
is more than can be said in the present state of our knowledge. 

3. GLASS FROM NALANDA 

Another site of great archaeological importance that has yielded a large number 
of glass specimens is NilandS iDistrici Patna), the most important centre of medieval 

1 Morey, op, tit., p. 80. 

* .lir. Rep. Arch, Sun. Ind., 1919-20 (1922), p. 19 ; 1922-23 (1925), p. 157. 

* Marshall, Guide le Taxila (1936), p. 59, 

« Varshney in GUut Industry, Dec. (950. 
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Mahay anil Buddhism. A number of specimens of various colours From this site have 
been analysed, and the results are reproduced in Tabic JL Analyses of specimens i to 4 
have already been published, 1 while the remaining wo (5 and fi) have been recently 
analysed. 

TABLE II 
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Description of specimens 

U Light blue glass fragment. 

2. Sky-blue glass fragments. 

3. Green glass rectangular object. 

4. Opaque beads of red glass. 

5 + Blue glass. 

6. Decayed glass. 

From the table it will be seen that specimens 3 and 4 havc S ot * 5 ' lica of 

70 74 per cent and fit 50 per cent respec tively, and if the R a O, oxides arc taken with silica, 
the acidic oxides go up to 78-41 per cent and 7833 per cent respectively. The alkalis 
ranee from 15 92 per cent to 23-33 per cent, but the lime and magnesia show a wide variation 
ran if i lie from 237 per cent to lyi* per cent. Specimens 1 and 2 are characterized by 
comparatively lower values Tor the acidic oxides, vi*. 66-27 per cent and 64-62 per cent 
respectively. However, their lime and magnesia contents of 11 *12 per cent and tt' 0 U 


>A«. Rep. Arch. Ssm. M„ 1922-23 {1925), P- ' j8 ■ * 93 °- 34 . 11 t' 93 e J. P- 3 °°- 
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per cent arc much higher than those of sped mens 3 and 4. The alkalis arc also very high, 
viz, 2289 per cent ami 23 23 prr cent. But (hey are very similar in composition to 
Taxila specimens R and 9 and arc softer and less durable than specimens 3 and 4 (Table I), 
The opaque red beads (4), probably intended as imitation corah arc made of a variety 
or glass or paste which owes its colour to the presence of ferrous silicate and cuprous oxide. 
No such material has been discovered elsewhere in India so far. Specimen 6 is decayed 
gkss; The loss on ignition, 12 80 per cent, has been found to correspond to the carbon 
dioxide given out by the specimen. The carbon dioxide present is equivalent to 21 *13 
per cent calcium carbamate and 6-63 per cent magnesium carbonate. This analysis 
shows that the prolonged burial of the specimen in the ground has resulted in the removal 
of alkalis and earbonatinn of lime and magnesia. The glass has evidently been attacked 
by carbonated water. The colouring matter of the glass is copper oxide! 

All these specimens are free from lead and antimony. It is, therefore, clear that 
with the exception of the absence of these two elements, the recipes of glass-manufacture as 
used at Taxila did not undergo notable modifications down to the time of Nalanda. 

4. GLASS FROM MISCELLANEOUS SITES 

Some specimens of glass were discovered in 1938 in Dargai village in the Malakand 
Agency (N.W.F.P., Pakistan), along with an earthen pot, probably employed for manu¬ 
facturing glass. The age of these specimens is not known, but they show a striking similarity 
in chemical composition to Nalanda specimens t and 2 (Table II). The results of chemical 
analysis of two of these specimens arc recorded in Table III, in which arc also incorporat¬ 
ed the analyses of several specimens from a number of other sites in upper India.* 


TABLE III 


Specimens 

I 

a 

3 

' 4 

5 

6 

7 

SiOj 

60*43 

62* (4 

85 '34 

53 ^ 25 , 

59'62 

76-j 5 

6015 

Fe*O a 

2*6o 

1 t 26 

t '72 

9-16 


6*33 

*49 

AbO, 

a i 92 

2 61 

3-ea~ 

6’ 12 

3-43 

1 "97 

10*26 

MnO 

tr. 

tr. 

* ■ ■ 

■ # * 

... 



Cu 

* ■ * 

if* 

■«. 

9'*3 


■■ ■ * 

_ mm 

CuO 

0*68 

... 

~ a 53 

■P + ■ 

# *■ ■ 

■ « * 

*'33 

CaO 

8-67 

871 

. 3 ' 74 _ 

9'tS 


4*58 

3‘ g 7 

MgO 

*'57 

a *97 

a *59 

1 *47 

2*03 

tr. 

283 

Na*G 

* 9'94 

2009 

It *20 

ti *69 

4' to 

10*97 
by diCT. 

20'67 
by diff. 

K»0 

270 


J by diff. 

by diff. 

19-00 

■fi * * 

... 

Total 

100 -6 

100’46 

JOO'OO 

too'oo 

98'93 

I 0 O-DO 

iOO’Oti 


Description of specimens 

1. Blue glass from Dargai in Malakand Agency. 

2. Colourless glass from Dargai in Mala kind Agency. 

3. Bluish green bangle, porous and partly decomposed, From Kumkshctnt. 

4. Small flat coral beads from Assam. 

5. cylindrical weight of glass from Udaigiri, Gwalior. 

6. Glass taurine model from Rairh, Jaipur. 

7. Blue glass from flask, Taj Museum, Agra, late Mughul period. 

Vlfl. Rep. Arch. Sun. lnd ti 1922-23 (1925), pp. 157-58 ; 1924-95 (1927), p. 139. 
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EXAMINATION OF SOME AJfClENT INDIAN GLASS SPECIMENS 


The high proportion of alumina in the specimen from Agra (7) is significant. A 
certain amount of in is ingredient no doubt facilitates the working ol glass 1 and is a fre¬ 
quent constituent of glass, as it gives greater chemical durability, lower coefficient of expan¬ 
sion and greater freedom from devitrification, thus rendering it resistant to sudden changes 
in temperature. But the amount contained in the flask is excessive, as alumina above 
i per cent increases the viscosity of glass, making it difficult to melt and work. The 
specimen from Jaipur (6) is highly silidous containing relatively small amounts of lime, 
magnesia and alkalis. 

5. GLASS FROM AHICHCHHATRA AND ARIKAMEDU 


Some specimens or glass were found at Ahichchhatni in the course of excavation 
conducted there during 1940-44. This ancient site represents (he capital of North 
Pajchala (northern Ganga-Yamuna Doab) and was in occupation from the third century 
a c to the tenih-elcvenih century a.p. 1 Two specimens (i-s) belonging to Stratum V J 
(first century) have been analysed and the results are recorded in I able IV they 
show that the colour of the blue specimen (1) is due 10 copper oxide, and that or the green 
one (2) to the combined effect of copper and lead oxides. It is very probable that these 

substances arc frits employed for glaring pottery. . , - 

Table IV also shows the results of chemical analysts of two specimens recovered Irom 

excavation at Arikametju* near Pondicherry. 


TABLE IV 


Specimens 

1 

2 

3 

4 

- m: - 

61 '49 

59 ' 

73-^2 

73*49 

Fc»0, 

5*39 

5'+° 

S'84 

6-50 

AfiO, 

o-66 

0 05 

1 38 

1 ' 12 

PbO 

mm* 

423 

O-O7 

0'O7 

MnO 

mm* 

o-o6 

yen 

1 ‘99 

CuO 

3’39 

i -8a 

— 

■ * * 

CaO 

6*60 

6*54 

196 

3*94 

MgO 

4*61 

4*34 

030 

0-6Q 

PA 

i'94 

1*36 

— 

«* 

NajO 

t 5 ' 3 ^ 

14 if) 

1-30 

O' 5*0 

K a O 

a‘67 

5 T 4 I 

12'78 

14-1+ 

Total 

too ’97 

99^ 

100 26 

IOG‘ 


1 Morey, op. ril ., p. 81. 

* Ghosh in AndtnS India, no. 1 11046). pp. 37 ' 4 °- 
1 Wheeler in ibid., no. a (1946)- PP- 9 ®~ 97 * 
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Dtsoipiian of iptciuusj 

i. Blue glass from Ahichchhatra. 

3 . Green glass From Abichrhh.itr.l. 

3- Deep violet glass From Arikamedu. 

.}. Bluish violet glass From Aritamedu. 

Specimens 3 and 4 were recovered from u ns t ratified deposits at Arikamedu, a 
coastal centre of trade with the Roman world during the first-second centuries a.u, It 
is> therefore, of interest to examine whether they came from Rome or were of indigenous 
manufacture. The specimens were deeply coloured, unshaped, uncut lumps of clear glass 
and appeared to have undergone some decomposition on account or their prolonged 
burial in the soil. Examination has shown that both these specimens are potash glasses 
containing very little alumina and lime. The silica content is very high (yg'Ga to 72*49 
per cent) and il the R^O* oxides are taken together with silica, the acidic oxides go up 
to 80'11 to 78‘B4 per cent. The alkalis, mostly potash, account For 14*08 per cent to 
14*34 per cent. Both these specimens, therefore, represent hard and durable glasses, 
showing little tendency towards devitrification. Large amounts of lime and alumina 
tend to cause devitrification of glass, but the amount of these components is low, a fact 
which explains their freedom from devitrification. The violet glass (3) is more or less 
transparent and contains a high proportion of manganese, which accounts for its deep 
violet colour. The bluish violet specimen is also a potash glass containing manganese 
as the colouring agent. This specimen was, however, very heterogeneous, and small bits 
of green glass could be easily picked out of the specimen. These glasses appear to be or 
indigenous manufacture, as no features connect them with the West. 

A comparison of the chemical composition of these specimens with that of north 
Indian specimens shows that, with the exception of the specimen from Udaigiri (5,Table 111), 
which is a potash glass, the latter are soda-lime glasses, whereas the Arikamedu specimens 
are jxnash glasses. In this connexion it has to be considered that being near the sea it may 
have been convenient to u$e the wood ash (potash) for glass-making rather than to collect 
soda from the drier interior for the purpose. 

6 . CONCLUSION 

From the analytical data on ancient Indian glasses recorded above it will he seen 
that barium has not been used at all, and the use of lead is attested by only two samples 
from "silk and one from Ahichthluitra, Fhat lead was used in large quantities (^4‘1 
per cent) in Chinese glass of the Han period second century B.c,) has been shown by 
Letk and Scugroan(above, p. 21). These workers have also reported the presence of 
ig 2 pei com of barium oxide in this specimen. Indian glass is, therefore, quite distinctive 
in this respect. 

When the art of glass-blowing began to be practised in India is difficult to say, as 
mos[ of the ancient specimens are fragmentary and some represent glass in the crude 
stage in the form or unshaped lumps. The beginning of the art of glass-blowing has been 
dated by Kisa to a little before the beginning of the Christian era* 1 and this view seems to 
be supported by the three sea-green llnsks from Sirkap (above, p. 22), The excellent 
slate of preservation of the flasks from Taxila further shows that they had been annealed 


Kisa, g f w ciL, pp. 296-99. 


2d 


EXAMINATION OF SOME ANCIENT INDIAN GL.ISS SPECIMENS 

after blowing. Glass tiles recovered from the Dhartnar&jiM Stftpa at Tastila 
p 23) also show that the art of moulding large glass objects had attained a high dcgiec 
perfection and clear transparent glass could be manufactured on a targe scale V 
fhese large heavy tiles were free from devitrification and fracture, they also had probabl) 

been carefully annealed after moulding. , . , . - „ 

That the fabrication or glass vessels continued to be practised during la cr period^ 
is proved bv the discovery of an entire glass object of excellent workmanship durmg lhe 
excavations^at Brahmanabad ( bind},' where Couscns recovered a dainty little bowl 
of blue glass that seems to have been overlaid with white or cream enamel But most oi 
this has Reeled olT. the linking and disintegrating surface showing these iridescent colours 
oeiulf i r to^ mo the r-ol - pea rid From this description it appears that the iridescent effect 
was caused bv the decomposition of glass and ihc so-called enamel may have been the 
product^of chemical alterat ion. In view of the rarity of entire glass objects a sample of 

1 S^9S£iSSSStiSs^^^ 

sites and establishing their chronology on internal evidence. 


Mu Rtb. Arch. Sun:. JW.* 1908-09 (1912), p- 82. 

1 Nagar in Amnia Raw 14^ Aug., 1949. 

1 Pcpp^ in Jaw. M A™** fc^?CiS^ 3 Archaeolopcal Museum at Simath- 

^SSsSSti <i« " *-*«■*■ «f <* ® 


Bhituri 


4 Information from Mr. A. C. of the rtisrn of Sfcmda*gupta of the fifth century 

b a well-known ancient site ^ p. 5s ; also* Kiihrer, Tht Mammmtai 

au - Fleet to /niffifiwiimi ^ Jr “- n V j .^h 

£i q uili t ^nd iLtn^m in the tfvrth-Wvtn* Pences anti Oudh (1891), p- 228. 
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WOOD-REMAINS FROM SISUPAlGARH 


By K. A, Chowdhxfry and S, S. Ghosh 

11 /, T n W °ii. Tr rhnoh & sl a!! f Wood Technologist of ike Forest Research Institute 

D iZll vl ;' f r'7 t,} l t Tra f r \ 9 / A " c,cn t ftaa once more earned the gratitude of Ike 

F hy « n ? iyUth ’ ! Z i iud y ¥ orient wood-remains found in the Department's 
excavation at Stsupaigarh, an interim report of which was published in no. 5 of this journal The 
specimens hare been found to belong to familiar varieties that even now grow in Orissa, 
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T HE excavation at Siiupilgarh, near Bhuvancswar in Orissa was conducted hv 
S*£'E*» and „„n. An interim SpSTofM 

dale! i rnltows : V puW “ h,!d ' a " d lhc P*™* of occupation have been 

I (Early Period) : circa 300-200 b,c. 

II A (Early Nliddlc Period) ; circa 200 b.c.-a.d. mo. 

rUi^D lV ? ld . dlc Period) ; area a.d. 100-200. 

In (Late Period) : ana aj>. 200-3150 


2. MATERIAL AND METHOD OF STUDY 

in water. All the tim ter°spcci mTns witc* d -[rk J nst ’f utc wa ^ packed in saw-dust soaked 

was not distinctly visible with a hand kn! slv^i and ' 1cir . Einalnmica] structure 

outer portion of almost all the material wi softenh^’tS hi^r’"TT? J owed thilt ^ hc 
came ofT m nirre^ tTir> < s soitu man toe inner. In fact, the outer portion 

intact. SiLc/S ^ b t "4 ‘" dte 

n.A sr «'*—<- sr 

(>949), B pp* 6^ a lr. Sil '" p ‘ llsarh ; an carl >' historical fort in eastern India’, Amient India, no. g 
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WOOD-ltEMAlM FROM fasUPAlGARU 

DifTcrent laboratory methods were found necessary Tor the preparation or microscope 
slides from these materials. Specimens SP II-412, SP II-432 and SP JI-433 were in a 
slightly better condition than specimens SP II-413 and SP II-422. The first lot tv as cut 
into small pieces and placed in vials with 70 per cent alcohol Air was then driven out 
of these pieces with a vacuum pump. In order to remove the blackish colour from ihe 
specimens, ihev were transferred to ‘ Diaphanol ' and kept 111 a water-bath at Go U. for 
two days. Then the wood-blocks were given several quick washes m 70 per cent alcoho 
Aftcr that, they were passed through higher percentage ol alcohol to absolute alcohol, 
then alcohol anti ether, and embedded in 2, 4, 8, 16 and 25 per cent ceJloidm according 
to Lodcwick’s short method.' They were finally hardened in chloroform. 

The second lot, when embedded according to the above method, did not gi c * 
good section for microscopic examination. A new laboratory technique had to be user, 
and it was found to be fairly successful. In this method the wood-blocks were kept 
5 per cent KOH in 50 per cent alcohol for twelve hours. I hey were then washed m ho 
water till all the traces of alkali were removed. The specimens were then treated with 
potassium hypochlorite and later again thoroughly washed. Finally they were embedded 

m CC Microtome sections cut were 15 microns thick. They were mostly stained with 
Hcidenhains’ liacmatoxylin and safranin and finally mounted m balsam. Some sections 
were also mounted without any staining, 

3 RESULTS of study and identification of material 

A. Specimen SP II-412 (pi, VII, 1 and 2) 

It is a 25-in. long piece with a hollow centre and is somewhat twisted and knotty. 
It was collected from layer 19, belonging to the early level of Pen^ II A. 

Microscopic structure of the wood. 2 — Growth rings are vwbk, < d v“?*£r f K 
tangential bands of parenchyma cells. The rate of growth appears to ^ 
centre or the log. In one portion of the wood there is a *gH yf/ n are 

This U due to somewhat concentric arrangement of the poresCfH!’hui occSonallv 
small to large, mostly medium-sized. They are usually round and single, but occasionally 

Z are finind initial pairs of 2-3. They are often filled with 
Inter-vessel pits are oval, medium-sized and fairly numerous. 

Fihrts are semi-libriform 10 Hbriform, round in cross-section ami lather irr g . T ' 

Parenchyma cells arc paratrachcal, terminal and thlTuse. The paratnic - _ 

variation from vasiccntric 10 conilucnt structure. The terminals are in rows 1 ■ 

The diffuse parenchyma cells are scanty (pi. VII, t). to « ';f T se " atC (mOStly 3 ‘* ] 
and homogeneous. The individual cells are round to oval (pL >11, 2j. 

IdENUFICatjON ,—Acacia spp. (Leguminosae * Minmoidea*)* 

B. Specimens SP 11-413 

These specimens, containing many pieces of wood, were recovered from layer ih, 
belonging to the middle level or Period II A. After .microscopic wWk te 
pieces have been divided into three smaller groups (described below as A, B and G) and 
identified as different materials» 


r T ¥ Lodewick * A shorter cclloidin method S T Sciftu;^ Go (1934). 

, 4 ^ termboloEV of the descriptions is according to: Chalk in Tropical Hoods, 55 (193 8 )- 
Chattaway, ibid., 29 (193 2 ) { Record and Chattaway, ibid., 47 ( t( j 3 6 ) nn< 57 <' 937 >- 
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(i). Group A (pi. VTI, 3 and 4) 

Microscopic structure of the wood.— Growth rings arc not very distinct. There 
arc suggestions of some irregular concentric marks, but whether they are true growth 
marks or marks that have been produced later by severe twisting and compression which 
the timber underwent it is not possible to say with certainty 1 pi. VII, 3), Vessels arc 
small, usually in radial pairs of 2-B (mostly 2-31 , uniformly distributed. In some places 
the pores appear to be arranged in radial chains, but it is doubtful whether this arrange 
ment of pores was in the original wood or developed later. The authors are inclined to 
take the latter view. Inter-vessel pits arc small, numerous and crowded. Tyloses arc 
absent. Fibres are mostly unrecognizable due to bad preservation. They are non-septale 
and appear to be non-libriform. Inter-fibre pits are small and numerous. Parenchyma 
cells arc mostly diffuse, occasionally In reticulum with the rays. Thev arc better preserved 
than the fibres and appear to be fairly large in sue (pi. VII, 3). Rays are distinct, 1-4 
seriate and heterogeneous. They are of two types : f 1) unisenate are made up of exclusively 
high cells and 2) multi-seriate are with considerable variation in the percentage of high 
and low ceils (pL VII, 4), 6 

Identification. — Holarrhem antidysenienca. Wall Apocyaaceae). 

(ii). Group li (pi. VIII, 1 and 2) 


Microscopic structure of the WO OD.— Growth rings are fairly distinct in some 
places but not all over the wood. Vessels are fairly large, single or in pairs of 2-3, uniform!v 
distributed. Tyloses arc absent (pi. VIII, 1). In ter-vessel pits are large. Fibres arc not 
clearly distinct in the cross-sect 1 ons due to bad preservation, in some places they appear 
to be non-hbri form and septate. Parenchyma cells arc not easily distinguishable. Rays 

.ue o rv\o types, 1J 2-3 seriate, not very deep, and (2) 4-6 seriate with gum ducts in the 
centre (pi. VlII, a). 

Identification. — BosweUia senrala t Roxb. (Burseraccats). 


(iii). Group C (pi. VUI, 3} 

j Ud0 " 'A th r C ™ scular bundles in this specimen indicates its affinity to 
cd ° n f'h °" >T h r . exani1natlon ' 11 a PP* ars be the stem ofa bamboo.’ All 
iJSed ,hTb,tC P ° r,ar " l>amb ““ ° r I,Klia ha ' c 11 ‘hcrcfo re . 


C. Specimens SP II-422 fpl. IX, 1 and 2) 
from r,’! gr -° Up *5*,"?* this number contained four pieces of wood, varying in length 

KtT' TbHC ,vcrc ob,,iMtl from « A 

° F TIIE w™ 1 *—Growth rings are fairly well-marked due to 
of 2-T uniform Tv i'Tu '.i^ r PS ,rcmc fatewood. Vessels are single or in radial pairs 
absent Fihr \ 13 n )utt ^> fairly numerous. Vessel perforation is simple. Tyloses are 
slkrhtlv ave mosUy Lost their shape due to deterioration. Where they are 

are not very' appCill j to 1>c scmi-libriform and septate. Parenchyma cells 

. not very distinct. Rays are rather conspicuous on the tangential surface. They 
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are of two types, ['he umscriatc rays are made up ol only high cells and show medium 
height The imihiseriate fup to ^ cells) rays have high cells at both ends and procumbent 
cells in the middle. Often both types join up and form very high rays (pi. IX -)■ 
Identification, —Casearia spp. [Samydattat). 

D. Specimens SP II-432 and 433 ipl- ^X 3 'j 1 

Specimen 432 is about 12 in. long, and 433 is 41 in- long with diameter at the bottom and 
the top 7 in. and 4 in. respectively (pi. IX, 3). The latter spec.men was found m the layer 
associated with the first occupation-level oi the clay lampart Period _ O- ^ u 
specimens arc described here together, since they show the same anatomical structure 
Microscopic structure of the wooo- Grtmlh migs arc distinctdue c f 

parenchyma bands. Some are so unequally spaced that it is doubt [ d :™« lh ' r .J 1 l . 
re dlv true growth rings pi. IX. 4: . Vessels are small to medium-sized, single or m pairs 
of 2-3, uniformly distributed. They contain dark gummy deposits ^.^J^XwaUed’ 
vessel pits are minute and crowded, often coalescing, Fibres are an \ t - , 1 . 1 _ 

well-packed and occasionally filled with gummy deposits. Rays are umseniitc ‘ 

Jr Jc (up ,0 7 cells), Tull of gummy dqwu. The end cdk ^" con 

■ nl IX cl Vertical sum duets have been observed in one place, I hey * . . b • 

in concentric rows, surrounded by parenchyma cells, showing tip 1 c gruwt mar 
Identification, — Soj/viida febrifuga^ A. .Juss. [\lttt<weae), 

4. GENERAL REMARKS 

„ £X?JS!?azs?s*z^ SHfSS 

aatss® tatfssJnrirsst»—, •- m» 

Another specimen has been found to be Casearia spp. This ^ | two^are found 

warmer parts 0/ ihe world. I n India there are about eight spec*hem 
i„ Orissa The timbers of these species are so similar that ins not ^v„ [., un' 

Lastlv, one specimen has been identified as bamboo, but, as has cei . _ 1 , x 

our repeated attempts to match it with the well-known bamboos have faded, though there 

is little doubt about the identification, , f n . Tn r _ r , moS , 0 f them 

au t hc six specimens are found now in the forests of Onssa. In lait, most oi mem 

Xedt7o^Mhrd,J^ 

during the last two thousand years. 


■ R. S. Pearson and H. P. Brown, Commercial Timbers of Mto (1932). 
* Ibid, Gamble, op. (it. 
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5, SUMMARY 

1. Some remains of wood collected during the archaeological excavation at fSiiu- 
pilgarh, Orissa, in 194II, have been microscopically examined, 

it. The age of the site is said to be 300 u.c. to a.d. 350. 

3. Altogether six different specimens have been identified. They arc Acacia spp., 
Hoiarjhena mtidysenUrka Wall., Basweiiia umtia Roxb., one bamboo, Case an a spp. and 
Saymida febrifuga A. Jiiss. 

4. As all these species ol trees are now found in the forests of Orissa, no climatic 
change in the region during the last two thousand years is indicated. 

6. ACKNOWLEDGEMENT 

Grateful acknowledgements arc due to the Director General of Archaeology in 
India for giving us an opportunity to study this material. 


EXPLANATION OF PLATES 

Plate VII 
Acacia spp. 

** 5 P |I-4ISt : cross-section showing general structure of the wood. (Xio.) 

2. !SI II-412 : tangential section showing distribution of rays ; note arrangement or cells 
Hi them. { X30.) 

Helurrhma tmiidyifnteriaij WalL 

3 + SP H-413(a) : tress-section slitming general structure of the wood ; note distortion of vessel 
elements. (Xio,) 

4. SP 11-413(3} : tangential section showing distribution and structure of rays, (X50.) 

Plate VIII 
BastvtUia serrata, Roxb, 

*' J! + l 3 (b) = cross-section showing general anatomy ; note distortion of the wood. ( Xio ) 
2. bl II-41 3 [b) : tangential section ; note horizontal pjm ducts in some rays. ( X50.) 

Bamboo 

ledonous orUI'of di5,ribU,io " ° r V “‘" Iar ,h ' ™™***y- 

Plate IX 
Casesria spp. 

** |p I*’*** ; "^section showing general structure of the wixid. ( Xio.) 

2. M 11-423 : tangential section ; note height of the rays. ( X50,) 

Soymida fibrifug^ l J usi 

Sp “ im '"- " " *' » diameter of 4 in. 

ccnme 4 p.,n'‘";™ jSf^**’"** cncral s, ™«“ re » F ““*! i »»•« dislributinn of co»- 
rdb. tx^ ”' 433 1 , “ 8 '“ i; * 1 i ** "f th= tap and gummy deposits i» different 
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PLATE VII 



Wmifim O'*** : ' ‘**»~*' ’** 
















PLATE VIII 


To fact ftiate L\ 



1 ° nd 2 ' Bo$wcll ‘ a Roxk. ; 3> bamboo {at page 33) 
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PLATE IX 



2, Canaria spp-i 3'5 Soymida fcbrifuga V Joss {stt page 32 j 
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BEADS FROM AfflCHCHHATRA, U.P. 

by Mqreshwar G. Dikshjt 

Tht value of beads as a dating factor has not yet been extetisiseh tested in the htS % nca }, a ^^E 
of India, a 'hie,f "Own hang the limited emouHt of Notified mdmalond the 

iZhiLon! i,uoeai i~», fc-ww. «**>**«*» '» ,h ;:*ftir‘Tiz^. 

of fAtf jflBmd/, 
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t. Introduction 

3. Etched beads ... 

3. Beads of agate ... **• 

4. Beads of cornelian 

5. Beads of chalcedon y 

6. Beads of crystal 

7. Beads of yellow quartz 

B. A bead of milky quartz 

9. Beads of garnet ... »«■ 

10. Beads of amethyst 

11. A bead of aquamarine 
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IWIEjVT LYDIA, J\'0. a 


I. JLTJ iKODUCTTON 

rrf" tKm * m «Awchch^w, 

have a^ten «? l - hC “W »f .h. aus 

tJ, c bead-material from the plot called \C III 'iV } n (he casc oj terracottas, 
strata representing (he different periods in the h i^r UC f ^ < Cd i ' C i‘ n ° St re P re ^” Native 
the basis for study, the beads ifom other lit I 7 f bccn here as 

comparative typological analysis. S '^ ^ thc sur ^ c ^ utilized for 

The chronology of the site may be repealed here : 

Stratum IX : before 300 a c 
Stratum VIII 

- 3 °^ *0 200 is.t: + 

Stratum VH ; 200 to 100 b.c. 

Strata Vi and V : too b.c. to AiD . too. 

Stratum IV ; a.d. too to 350. 

Stratum III : a.d. 350 to 750. 

Stratum II : a.d. 750 to 850. 

Stratum I ; a.d. 850 to r too. 


2- ETCHED BEADS 

dete™ !pccial 

have been exhaustively deal?' with h * * £***“*» of these beads in India 

AhkhchhatrS, a, many ^ to* rfLSHP* 1 ^ ° n et< * ed » Indian At 

excavations, and there are three more ^ agate were recovered from the 

tuirfacc. With the exee^i^ of one'b ld Tfo^JSfiT ^ the 

Ty pe I m which the patterns are etched inwh£e Si C '°^ *° T >'P e IT - ^ are of 
Most of the patterns by themselves do not show l,!l' °" thc t of the stone, 
m the monograph referred to above The maioritv I it' having been included 

areas other than AC III and therefore thl specimens was recovered from 

bst Shows their distribution ar d the andoShv of ^ ^ accUrat * y The following 

cussed below, ttlC Rtiat l^ty of certain patterns illustrated by them is di£ 

, Type r * Nos * r -9 f%* 1 ; pi. X) 

Ccmtium 

1. Short (finder circular with aonaj band* 

No. 4 ° 75 > AC III, KIX,F. 5R . _ 3 s ft, Ste , t S,, 

PR. 37 ff. Gh “ h “**- C - P " li s ralli . - The pottery of Ahichchhau, ■, AnM , (,^5), 

>M. G. DAsIjit, 4 (1947-48), pp. 104 ff. 

a, i^ccan College Monograph Senes, no. 4 (p oonaj 
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beads from ahichchhatrA, u p. 

a Convex barrel circular. Zonal bands and three eyes formed by circles. 

No. t 4 i i. AC Ill t KX/Fsb, -34 ft. Stratum I. 

3 , Long barrel circular, decorated with eyes in compartments. Variant of pattern bb in 

Etched Beads, pi. V, 

No. 3164. AC V, QVIll/P+h, ft- 

4. Long barrel circular, decorated with convex lines and rows of four short strokes 

between each. New pattern._ t 

No. 3059. AC V', OyilL'Ogj, -jed ft* 

Agale 

* 5, Spherical, decorated with pattern 6a, 

No. 3902. AC 111 , KlX/Kiok, -60 ft- Stratum VIII. 

6. Spherical, decorated with pattern 6a. 

No. B524. AC in, KIX/P5C, -49 ft. Stratum IVA. 

7 Spherical, decorated with pattern Ga. 

No. 6554. AC IV, MlX/N 4 k, -43 ft. 

8. Long barrel circular, dccoraicd with pattern 14, 

No. 6554. AC V, QV 111 /Par, -73 ft- 

k Spherical, decorated with zigzag lines between zonal bands, 
iurface. 

Typic II, no. 10 (fig. 1 ; pi. A) 

Camtlwn 

Lon* baiTcl circular, having diamonds with zonal band,, New pattern similar .n 
No. 3066. AC V, QVUl/Pio], -60 ft, 

A few of the patterns decorating these beads arc interesting. The 
no 1 with horizontally laid convex lines and having four strokes in each comparu icm ^ 
unhmunatelynot verybrerurately dated but is believed to bo very early- Th- P«t«m 

occurs amongst die beads Irom Kamambi, 1 where it is dated abb - . antianilv 

No - above spherical bead with pentagons, pattern ba) indicates that me antitiuny 
„r this patrern can fr .-arried back ,0 about 300 ic. The pattern, ^..ch is nouced for 
file first time at Taxi I a, had a verv wide distribution in the Gangclic sallev but seems 
to have'reached* die south only in die early ce.rn.ries of the Christian.era ascan beinferred 
ta , "w beads from the excavations at Nasik, Tripod, Bahai and Kon^apur 
trvThe present sia.e of our knowledge it seems likely that .1 might have found us way 
.u,. T’lft-ran with the advent of the Satavahanas, , ..... 

f^nem .a, which is noticed on no. S, is a variation of pattern 6a the ddlcrencc 

by F the excavated beads from Kaniambi. The barrel shape is more recurrent than the 
spherical, 

1 Information from Shri G. R. Sharma. 
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HEADS FROM AHICHCHHATRA, U.P 

A somewhat rare pattern is revealed by bead no 3, which » dented wjth djrec 
smill eyes, probably intended as protection against the evil eye . The decoration is 
^.,2, * the corners of the eves arc indicated and the central dot represents the 

^ U ! l« similar beads from KauSimbi in the B- M Vy f collection at 
Mlih'ibad but in these the 1 eyes' assume i|ic shape of elongated circles occasions , 
iviilioui ihc central dot. An identical bead, also from Kausambl, is in the author s 00 c - 


non. 


BEADS OF AGATE 


SdSSSffltWfi strata, with .hair date, ranging 

Sff ifhtSy — “ *““■ 10 aboul 300 - 200 -■ N °- ° f 

samc period,, «^^^b^u'irlSy^ncd to Strata IV and Ill. thonsU 

r“ 6 » P^ssr|- ’«■» l f* 

nr even a V-shapc. The aucient p ract.e e of tonng “' £ Scot .he boner 

lapidaries even now b the «*« 1bead-.,ndu S .ry ^ ^ 

aSS^&f^—rf*?l£j ends. ' A short cylinder tad no. . 7 . shows a sntall 

fracture near .he hole resulting out of *e p^ure exe^ W lriMlpllar 

bead,^°pi^ve^K^telyda^^l^^J«^ h “”to^^ a ^ 1 5 > J ^ 

M WSSS* “ 

bead was found in a stratum aun u e ^ ad shape are dated about the 

NA Agate beads from 


utSSta Taxila, Mem* Arch. Surv. Ind„ no. 63 (Delhi, .94 0. pL l «.»• «** 
, ££££' from Shri M. N. D^hpandc (for this and suhsequen. references to Bahai). 
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ANCIENT INDIA, NO. a 

Kondapur' are of the Sfttavabana period, while the megalithic burials a< Rairir^ i 

SS^pgJaesiK? 

Si=>a ggS ' 

mjtiBzazr ——»*JSBas eb* ns s 

pTEB-SSSEsSe^HS "SS 

» ™T common atnongsl tl.c trade-beads used io thenSSfdS^Irff 3p I 
in quantities in the market Before ( hp l» c . tv r- P ta > and can be purchased 

made of a synthetic material exacdy ^bJin^ banded^ T %^P° n id r ei1tica > beads 

(no J h eC y°u*T ludeS a tmy barrel lenticular bead with Jus-coliars 

St. &>h S B5 ’T&SSZtt *5 ' al, r C r “- a 'f pUtpoK ” rda,in S '»>Swtv 

The -taaSrss'i.dS rss? irtsasfa 8 , «r «" ^ 

not accurately dated, appears to be a very carls snfm n r"°’ “^.vrhlich, though 

55* b "' lht ^l-^TKSaS'Sd 

.« a Har^TTSa^ in ■ T 'i C caHiest sp « imm 

in Bhir Mound, and a fen from Sir km ,-i id,?‘. i t tbcs 5 OCCUi ; ,n 1 * ,c Maury an strata 

.ha ra riy ^ 4* rc£z^ Mixtassag t an 

pi 1, 3 M ' & Dil “ hi ' - *" B "" hf " m *“**"• **»• SoHc, no. ,6 (Hyderabad, , 952 J, 

■ Jfa, special India number, XXX, „». (Oclober mao) 
unless M Cherry (for this and suL,uew reference. to Arikamcdu, 

3 Beads in’the Allahabad MunfdpS Mrniumlfa!'thb 'S ■ XIH ' ; XXII> * 7 ‘ 
tmJcss otherwise specified). ^ m ^° r th and ^sequent references ti> KauiambT 

f SS/Hi!!; p'S H 'h B D d a u r b n^ u ? ,t r | fcrcncrs to RSfehfitf* 

{Kotkajmr) 1^5-46 (Poona, ^52), pp. lot', i. H et f G Dlkshlt > Es ^>a^m at Brahmafiiri 

>%£»XTi * cxxxi * ■- 




BEADS FROM AWCHCHHATRl, U.P. 

valley, several specimens being known from Rajghit, Masaort Ddi, 1 . Madhuri,® Gliosis and 
from 1 he excavations at KanSambi. At ValialH they occur exclusively in the Mauryan 
stratum, and probably this is also the date of several exquisite specimens preserv ed i n the 
Patna Museum, found during the sewage operations. In south Bihar eight earnclmn beads 
and a single one of agate were recovered by Col. D. H. Gordon from a site called Hanbara 
on the banks of the Karkai river * None, however, seems to have been reported from south 

Outside India, leech-shaped beads are known from Babylon, 1 ' Ur and Kish in Iraq,' 
at Hissar in Damghan* and amongst the XHth Dynasty beads in Egypt. 

From the antiquity of the shape as known from the Harappan example, Marshall 
thinks that they may be of Indian origin or the technique may have been evolved at 

difTerent centres from a common source. 10 .... Jrt * imfn rlM 

This specimen, together with another specimen in carnehan, no. 42, is untortu- 
nately not clearly stratified. 

Nos. 11-28 (fig. i ; ph X) 


[t. Spherical eve-bead. 

No. 9000. AC III, KIX/Prod, -60I ft. Stratum VIIL 
12. Spherical eye-bead. 

No. 8999. AC m, KX/Ltd, -60J ft- Stratum VIII. 

12. Tapering lenticular. 

No. 8808. AC III, KX/Lad, -58 ft. Stratum VI. 

14- Long barrel circular. 

No. 8746. AC HI, KX/Lac, -52 ft. Stratum V. 

1 Short barrel circular. 

No. 8763. AC III, KX/Ljc, -30 ft- Stratum IVr. 

j 6, Long barrel circular. 

No. B534. AC III 1 KX/Fij, ^ ft. Stratum II Id. 

17* Short cylinder circular. 

No. 6436. AC III, KX/Fsh, -43 ft Stratum IIU. 

iS. Long barrel circular. 

No- 4214: AC III, KlX/Kse, -41 ft- Stratum I. 

< Author's collection (for this and subsequent references to Masaon Dihb 

* Authors collection (for this and subsequent references to Madhuri)- 

* Beads in the collection of Shri Shri Nath Saha, Banaras (for this and subsequent references 

lo Gh ; ,s I 0- fbrmalion bom Shri Krishna Deva (for this and ^b^ent fences to VaiSall). 

» Notes on the Gordon collection, kindly supplied by CoL D. H. Gordom 

* R. Koldeway, Excavations at Babylon (translated, 1914.1, p. 203, hg. 1 5 - - t 

> C L Woolcy. Ur, lit RoyalCmrUry (Oxford, > 934 ) |>- 372 . *8- 79 p V 3 vvv 5 *;'V WI 
.£ Ot T,p, Him, 7 W» (l«»d=lpl>.», > 937 ), (*>• ; LXVI, 

H *121 

»Cf. Dorothy Mackay in Antiquity, no. 72 (Dee. 1944)* P- 204. 

Marshall, Taxila, IS (Cambridge, 195a), p. 744 - 
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19. Rettangular comerlcss. 

No, 1173. AC III, KX/Fsg, -41 ft. Stratum I. 

50, Long barrel circular. 

No. 3833, AC III, KlX/CiOgj -41 ft. Stratum I. 

21 . Rectangular eomcrless. 

No* 4122. AC III S KIX/E8F, -40 Jt* Stratum II. 

52 . Circular plano-convex. 

No. 4045. AC III t KX/A2C, “39 Ft. Stratum II. 

23. Loup barrel roughly triangular* 

No. 4098. AC lift KIX/Efif, -38 ft. Stratum I. 

24* Short barrel circular. 

No. 340, AC HI, KX/B8g p -33 ft. Stratum L 

25. Standard barrel lug-colbrcfl tabular. 

No. 3111. AC V. Qyill/Pgj, -50 ft. 

26. Loup barrel circular. 

No. 9314. AC VII, H V/CGft -42 ft. 

m 

27. I.ccch-shapcd oval. 

No. 11407. AC XV, RVII/Tioh, -6o£ ft. (Pit). 

a8. Long barrel circular. 

No. 11309. AC XV, RVIi/Tgj, - 5 a ft. 


4. BEADS OF CARNELJAN 

The total number of carndkn beads excavated at Ahichchhatrii is s m y th rec . 
The most popular shapes are the spherical and long barrel circular, of which there arc 
twenty two and twelve specimens respectively. The stratified spherical beads occur bc- 
tween Strata IV and I i.e. about ad. 100 and t ioo. There is a striking predilection for 
short barrel areular beads in Stratum VIII, while the Jong barrel circular ones are 
confined to Stratum I only. Besides these the following shapes are represented : multi- 
faceted bicone twisted pentagonal, 4; barrel-shaped necagonal, 3 ; truncated bicone 
hexagonal, 2 ; long barrel square, 2 ; standard barrel triangular, 1 ; circular tabular r ■ 
hexagonal tabular, 1 ; diamond tabular, 1 ; rectangular hexagonal flattened 1 ■ lecch’ 
shaped lenticular, 1 ; and dagger-shaped pendant, 1 ^ 1 ! ‘ CCC " 

in ind;' lC W t^ ted lWi , 5lcd P en V a - g °T bcad is 3 vcr >' common shape on several sites 
rhalrwSnir' seen J^. 5 sha P c represented by any material other than 
Iit-iHq At aI - I h' int - ‘! ,u ! rc ' ls a particularly common shape for green jasper 
hSS’fW,™ date °f ou fo . ur bcads ran K cs between Strata IV and I. if any 

, : ds and C-hosi arc unstratified, At Taxila the period for these 

the «* tUr Y •£ ^d the first century a.d. At Tripurt these 
the Sitarthana «„» "’°' S ' > ° ) ' At Nlalt, Bahai and Kolhapur' they are found in 


' Saftkalia and Dikshit, ofi. Hi., p, 95, figs. 3 o, 3 an( i Vt 9 . 
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PLATE X 



Beads jiam AhfchehkatrS t 


1*4 and 10, tithed cornelian; 6-9, etched agate: n-i8. agate 
tuhfd agate, not Ulutlrated) 



Pf-ATK XI 


To fact page 41 



2£h5°> cornelian; 51-58, thdctdanj 




HEADS FROM AMCHCHHATRl, UP. 

The long barrets and truncated bicones, both with hexagonal sections, nos 3 r >^g 
an( | , 0 ar c shapes of such common occurrence and arc distributed over such a kL 
span of dmc that by themselves they have little dating value. The present spetimens art 
from Strata I and II and arc therefore comparatively recent. 

A long barrel-shaped bead square in section, no. 41, 1* a somewhat rare form, 
bead is very well made but was found near the surface, Carnehan beads of this shape 
are very frequent in Mandla District, Madhya Pradesh, a large number from 11 irdaynagar 

Heine preserved in the Central Museum, Nagpur. _ . > 

S A sma ll barrel-shaped bead triangular in section, no. 50, is a very' interesting specimen. 
Thougfruot accurately stratified, the bead-form has a dating value, as already d.scussed 

(above, p. 3 »)- fead ^ presents another common shape and appears to be 

, verv old specimen At Taxila' the earliest bead of this shape and material is dated to 
ihc hrst century b.C. Identical beads arc quite common among the Satavahana sites 111 

tW Deccan and the meealithic burials in south India. . . 

tabular bead, no. 47, has a rare shape but'11 austral,f.cd. IdenMal 

beads are 3 "t 10 me [ran. KnuUmH, Raj B l,a, and Arikamedu, but these are similarly 
unslratificd. Diamond-shaped -tabular beads, e.g. no. 44, arc similarly M , . 

T e rectangular hexagonal head. no. 43 , b a rare specimen. The prob^e date 
.,f ihishead which emanatEs born Stratum IX, is earlier than 300 B.c Bee* has com- 
mcntwlupon^he prevalence of flattened shapes of beads in ancrent ndia.’ 

f!eecChapcd P beads of camelian, e.g. no. 4 n, are very scarce and the antiquity ol 

T c& Vmsu as* 

stratum. Two- WlUggggta l .hi f th 

«a »»»*» ’ 

Nos. 59-50 (fig. a ; ph XI) 

29. Short barrel circular. 

No. 10877. AC III, KlX/Fgb, -6a ft. Stratum VIII. 

HO, Short barrel circular. 

No. 8009 - AC III, KlX/Pga, -61 ft. Stratum VIII. 


* Beet, op. at., pi. IV, 38. 
a Ibid., p. 8. 

• (Calcnun, .930), pi. vi «. 
JffLfeS Nblyasagara Pr r cd. (Bombay 19 ra>. P- .34- 

i Kddambart, cd. M. R. Kak (Bombay, iCg6), p. ^4- 
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BEADS FROM AMCHCHHA TRA, U.P. 


Short barrel circular. 

No. 8937. AC III, KlX/Pga, 60A ft. Stratum VIII. 


annmsftii „ „ 

No. 8935. AC 111 , KlX/Kgk, -59 ft, Stratum VIII. 

m, Faceted biconi cal, twisted pentagonal. 

No. 866a, AC ill, KlX.'Kgk, -51 ft. Stratum VI. 


w. Farcied bicnnical, twisted pentagonal. 

No. 383a. AC III, KIX/GSg, -4a ft. 

oe Lone truncated bicone hexagonal. 

No. 4211.' AC III, KIX 'K8<J, -4' ft- I. 

a 6 . Lone barrel hexagonal. 

No. 1353. AC III, KX/Fjb, -40 ft. Stratum I. 

vj Faceted birotic twisted pentagonal. 

No. 1267. AC III, KX/Aga, -39 ft. Stratum I. 

38. Long barrel hexagonal. 

No. 1293. AC III, KX/A 7 fc, -39 ft. Stratum !. 


10. Lone barrel circular. 

No. ,144. AC III, KX/F6d, -36 ft- 


Stratum I. 


40. Lone truncated bicone hexagonal. 

No. 1238. AC 111 , KX/Agb, -36 ft. Stratum I. 


,ii. Long barrel square. 

No. 291. AC HI, KX/Mig, -33 ft* 

42. Long leech-shaped lenticular. 
Surface. 


Stratum I. 


43. Standard rectangular hexagonal flattened. 

No. 6533. AC V, qy 111P 5 b, -73 ft* 

44, Standard diamond tabular. 

No. 3097* AC \ , -62 ft. 

,13. Circular tabular. 

No. 6645. AC V, Q.V 1 II Pjj, -60 ft. 

|G. Faceted bicorn* twisted pentagonal. 

No. 6529. AC V, QVUl/N ioc, -42 1 ft. 


17, Hexagonal tabular, 

So. 554- AC I, Trench 3, ~55 ft* ® ' n - 

ift. Dagger pendant. 

No. 9223. AC VII, HV/Cgh. 

10. Long barrel circular. 

No. 974. AC IV, MIX/Naf, - 45 * *- 

30. Standard barrel triangular. 

No. 11308. AC XV, RVlI/Ygd, -5* ft* 
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5, BEADS OF CHALCEDONY 

Out of the thirteen bead* of chalcedony only a few are interesting. Six beads arc 
spherical in shape, the oldest, no. 3 r, belonging to Stratum VIII. A Jong barrel circular 
bead, no. 53, is from Stratum Ilia, Three beads, nos. 52, 54 and 37, represent a variety 
in which the hiconc truncated beads, having a pentagonal section^ arc faceted in such a 
way as to have large circular flats on each facet. Two of them are to be dated between 
too u.c. and a.d. 600, while the third one is unst ratified. Beads of this variety arc first 
met with at Taxila,' where they are to lie dated to the fourth-third century u.c,, and the 
flats are found to have a contrasty material like carnclian cemented on them in small 
plano-convex blocks. In the Indian Museum, Calcutta, there is a long bicone chalcedony 
bead or this variety with carnclian eyes', also from Taxila no, I.M. 10052). Similar 
beads arc found at Patna {110s. Sbk 35, 356 and Sk 35, 74 in the Patna Museum), 
which are believed to be of Maury an date. It is very rarely that the cemented portion 
remains adhering to the body and only the ‘ bases * of these beads with rounded flats arc 
found in excavations. Such beads have been found in the second century R.c. levels at 
Kau&nib!. * * 3 They also occur in the Satavahana stratum at Nasik, as also at Kondapur. 3 
From the Ahichchhatra specimens the practice of using these beads seems to have continued 
at least till a.d. 600. Another interesting specimen, no. 55, is a truncated bicone bead, 
hexagonal in section, and is of a more recent date (a.d. 850-1 too). Beads of identical 
shape but earlier in elate have been found in the Gauge tic valley. One cylinder disc 
bead with convex ends and square in section, no. 56, is an interesting specimen having 
parallels elsewhere but is unfortunately not stratified.' Similar is the case with a truncated 
bicone square bead, no. 58, winch is a surface-find. 

Nos. 51-58 ffig. 2 • pi. XI) 

51* Spherical 

No. 899®* AC II ) T KX/Lid, -tin! ft* Stratum VIII. 

52* Standard truncated bicone pentagonal with ground flats. 

No. 8766* AC III, KlX/Pioc, -56 ft. Stratum VI. 

53. Long barrel circular. 

Net 6367, AC III, KIX/K6b f -43 ft* Stratum H[fj* 

54^ Truncated hiconc pentagonal, 

No. 1352, AC III, KX/Fp, -4a ft. Stratum lilt 

55. Truncated biconr hexagonal. 

No, 1226. AC III, KXjVjb, -40 ft + Stratum L 

56- Cylindrical disc with convex ends, square. 

No. ti AC 111, KXjG§<\ r - 3 a ft. Stratum I, 

57* Truncated hiconc pentagonal. 

No. 3540* AC 111„ KX/Bjb* -35 ft* Stratum h 

58. Truncated hiconc square. 

Surface. 


* Beck, vp. tit . t p. 6 # pi II, 34 and 35* 

a Beads from KauinmhI excavation. 

3 Dikshit, Smt Beads from Kantkpur, pL EJ r 103 and to.p 
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6 . BEADS OF CRYSTAL 

Sixteen crystal beads were found in the excavation, and there arc several specimens 
in the lorm string of surface-collections. The crystal is generally free from internal Fractures 
and only the most transparent material is used for the beads. The following shapes occur 
spherical, 5 ; long barrel circular, 2 ; long cylinder hexagonal, 1 ; long cylinder hex agona l 
with flattened sides, 1 ; bicone hexagonal, 2 ; lenticular hexagonal, 1 , faceted biconc 
hexagonal, 2 ; barrel triangular, 1 ; and long barrel hexagonal, t. 

Among the five spherical beads only one, no. 65, is of special interest. It is not 
clearly stratified, being found near the surface, but appears to have been a very old specn 
men It has a rough pitted surface and lias all over the body traces ol a go en g ■* * > 

minute quantities of which arc still left in the crevices. Spot-test at the National Chemical 
Laboratory, Poona, indicates that the bead was fire-polished by putting the gla/eon the stone 
Hid no attcmiH was made to use any base like soda or lime to lust it. 

Glazing of stones was practised in the Ancient World, and very early specimens 
arc known tom Spt Iraq, Syria and India. Beck has already drawn attention to the 
various processes employed in the glaring of stones and has traced their antiquity from 
Prc-Dynasdc times' fi.D.48) to tbe XIIth Dynasty in Egypt, 2300 ax. to 900 n.c. in Iraq 
and umo the Roman period in Syria.' The only known Indian specimens «e rc»n 
Tixih J emanating from Sirkap and the Dharmarajika Stupa, and are dated about the 
iS Sntu^ATVhe present 5 Specimen from Ahicbchhatrfi, therefore, is an addmon to 

our know Shapes of the other crystal beads are more or less uninteresting, being of common 
occurrence A o^ g bariil triangular bead, no. 59 , * ^led too b.c.-a.p too. A small 

SSr hexagonal bead, no. Go, is attributed to Stratum IV* Beads of tins shape 
are frequent at Rajgir 3 and Launya Nandangarb/ at the latter place ascribed t 

^ Ul,K Vo the Gupta period arc attributed three beads of rare beauty. A short cylinder 
lu-xaeonal bead P no 6i, is an unusually large specimen ; Us sides are flattened to lit flat 
Ijr tapering end. are LmoW.vy. itoMk.Mom|qM>W^ 
flattened hexagonal sides, no. 62, is a common shape; while a third one, no. b% a biconc 

hexagonal faceted bead, has irregular facets. , . r .. n . ir i. v D r 

Two long barrel circular beads, nos. 64 and 66, arc chosen here ■ 

their material; free tom any Haws the first attributed to Stratum! Md the aUc^ 
stratified. Two biconc hexagonal beads, nos. b7 68 , are f ont Stiatum 1 and. r. 

examples of good workmanship. A standard barrel hexagonal bead, no. 6rj, a surface- 

fmd, is } x . a ds from Aliichchhatra shows a striking P r . e J cr ^^-J° 

hexagonal forms, which is probably due to the natural shape of the crystals which requires 
less cutting and polishing. 

Nos. 59-69 (fig, 3 ; pi. XII) 


50 . Long barrel triangular. 

No. Bfl+S AC III, KX/Lid, -58 h. Stratum V I. 


* Beck, * Notes on glassed stones 1 , Ancitnl Egypt and East, June 1935. 
4 Beck, Reads from faxila, pi. V, 1-7. 

* Beads in the Indian Museum Calcutta. 

* An. Rep. Anh. Sum. tnd i935'3 6 W *9SB)p P- 6 5 - P L XXIU * 


45 



ANCiENT INDIA, AO. a 





73 




Ftc. 3. 59-69, crystal; 70 and ft, yellow quartz; ?*, milky quartz; 73*76, amethyst; 

78 and 79, green jasper. J 
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HEADS FROM AHICHCHHATRA, VJ>. 


tiu. Lenticular hexagonal. 

No. 8361, AC III, KIX/P96, -51 ft- Stratum IVf. 

61. Short cylinder hexagonal. 

No. 6398, AC I II, KX/Agh, -46 ft. Stratum It If. 

62. Long cylinder flattened hexagonal. 

No. 8361. AC III, KlX/P(>d, -5) ft. Stratum IVr. 

63. Biconc hexagonal with irregular facets. 

No. 6366, AC III, KIX'Kte, -43 ft. Stratum IIIA. 

64. Long barrel circular. 

No. 4193“ AC III, KIX/Kyb, -41 ft. Stratum I, 

65. .Spherical, with traces of green glaze. 

No. 1237. AC III, KX/F6c, -40 ft. Stratum l. 

S6. Long barrel circular. 

No. t216. AC III, KX/Fiok, -39 ft - Stratum I. 

67* Bieftnt hexagnnal* 

No. 1157. AC HI, KX Ffja, -39 ft. Stratum 1 , 

68. Biconc hexagonal. 

* No. 3843. Surface. 

69, Standard barrel hexagonal. 

No* 332. Surface. 


7. BEADS OF YELLOW QUARTZ 

Yellow quartz is the material for four beads From Ahichchhatra. Two of them 
are from the lower levels in Stratum VIII and are dated 300-aoo b.c. ; the other two fro*n 
sectors other than AC III, arc not well-stratified. Two (one Iron, AC III and pother 
from AC V) arc long barrel hex agon ;d with alternating large and small facets, while the 
other two arc drop-pendants, prepared from the natural stones m them amygdoloid state 
with perforations at the top. Except for their early date there is nothing remarkable about 

these beads. . , ■ „ 

Amvedoloid pendants of yellow quartz are very common, specimens being known 
from Patna, Masaon Dlh, Chirayya Kot and Ghosi. A pendant almost similar to no. 71 
was obtained in the first century a.d. levels in the KauSambi excavation. c\ era y 
quartz beads also occur in the Mauryan strata at Tripurl. . T ,, , , 

Yellow quartz seems to have been a favourite material Tor beads. At i axiia ocaas 
of this material are dated between the third R,c. (o the fifth century a d. Some very fim 
specimens from Kausambi arc preserved in the Allahabad Municipal Muse urn and 1 _ 

collection of Shri Jineshwar Das of Allahabad. Two exceptionally well-made beads or 
yellow quartz from Arikamedu are in the writer’s collection The use of this stone was 
prescribed against jaundice, as recorded in Pliny’s Sutural History, xxxvil, 135. 

* 

Nos. 70 and 71 (fig. 3 ; pi- XII) 


70. Long barrel hexagonal with alternating large and small facets. 
No. 3018. AC V, QVIII/Osj, -45 *■ 

71. Faceted drop-pendant. 

No. 915. AC IV, MIX/H ij, -43 &* 
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8 , A BEAD OF MILKY QUARTZ 

A milky quartz bead is specially noteworthy* It has a rough barrel shape with 
groove-collars and is ellipsoid in section. Exactly similar beads have been found at 
laxila_ two beads, Inst century a.d.), Kau&mbP (first century a,d.)* film a 3 Raj e hat 
Tnpun .4 Kulaon on the Narmada,* Nfcik s anti Kundaputv All these beads bear 
a very high polish resembling glaze, which, on microscopic examination, seems to have 
uccn produced by gnna*pouflhing. 

No. ya (fig* 3 ; pL XII) 

7 ?* Roughly barrel with groove-collars, ellipsoid. 

No. m io, AC XV, kVM/Y+h, - 5 o h. 

9. BEADS OF GARNET 

Carnet is represented by a few beads collected as surface-finds, none being recorded 

Sr cdl Tbp^il-fi 01 s P cc * a, , . nterest » fragmentary tortoise-shaped amulet (not illus¬ 
trated,. fhe significance of this amulet has been pointed out by me elsewhere. 11 * * 

io. BEADS OF AMETHYST 

- ri M niy tnur - ameth y st be ®ds are recorded, but their material is of a very fine nualitv 

wL ^Irerr.’ r 73 > 5 a J?“P b; ™' b-t cUip&al in section, one of its Xc£ 
benrk w l I * 1 considerably large m sue, a peculiarity noticed amongst Mauryan 

a i ;Xt ,„H a :,n0 ' 2 , 00 *- c ^ V " t,t . hc, ' on ?’ 74 . plano-convex in section, resembles 
a st araboid and shows large perforations. It is from Stratum III, belonging to die 

nipta period. Of the same age is an elliptical bead, no* 75, hexagonal in section which 

,imYXlK al * * , ,n r th '"S* , g “ 6 $" '»■"* Lannyti Nandanga'tW arc 

similarly shaped, as also the amethyst beads in the Piprawah vase. Examples are ahn 

mown fiom Rajghat, Kansumbi and GuJandibagh (Patna Museum no So r ti K*vi/mV‘" 

f T d u 7 rif ? urI and at Kuhlo| 3 on the Narmada. ' An curemdv 
tmy Hat barrel bead, no* 76, tabular in section, is unstratified, y 

Nos. 73-7G (fig. 3 ; pL XII) 

73 - Long barrel elliptical- 

No. 10854. AC in, KX/Lic/-6t ft. Stratum VIII. 

74* Elliptical plano-convex* 

No. 8449* AC III, KIX/E8d, -43 fi. Stratum HI*. 


Bcck t Beads from Taxi fa, pi. V, r, 

Bcadi from KnuiambT excavation. 

1 Beads lit the Luc know Museum. 

4 Found in t^-excavation. 

and "‘"i— "*—*• - 

8 f°v f }itadi f rom iti tndafmr, p|. II, 6r. 

(Bo^.'^s). '” dilr ' ’’ ° f Wa, ' s *■*!* * 

J Specimens in the Indian Museum, Calcutta. 
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je. Elliptical hexagonal. 

No. 6369. AC III, KIX/Ksa, -+3 ft. 

76. Long barrel tabular. 

Surface. 


Stratum 11 la. 


t 


11. A BEAD OF AQUAMARINE 

Aquamarine or beryl is represented by a single 7 J ell ^ c ‘{ K S 

sete a rtfiiMwsngsssaM 

seems 10 have been done in a single operation die lapidary ha™8 taken ad^tas^oftl^ 

tSSSSgZ a'gulde-rnark 

to meet the bore in the same axis, in case it was doubly pet fora ted, arc ry 

No. 77 (fig. 3; pi- XU) 

77. Cylinder hexagonal with come** rounded. Vertical groove, at she short ends. 

No. 9251. AC VII, GV/D7* - 4 ‘ ft - 

, a . beads of green jasper 

AC SS 

in the Deccan. 

Nos. 78 AMD 79 (% 3 p P 1 - XI1 ) 

78. Faceted twisted pentagonal. 

No. 73a. AC 1 , Trench I, -63^ ft. 

79. Corncrlcss cube. 

No. 3020. AC V, -43 ft. 

13. BEADS OF MISCELLANEOUS MATERIALS 

A few sundry beads, comparatively recent in date, are described below, with their 
materials and shapes. 

Nos. 80-82 (fig- 4 5 pi- xin A} 

80. Shell : circular tabular. 

No. 6809. AC III, unstratified. 

81. Bone : long cylinder circular. 

No. 3509. AC III, KX/A8k,-43 ft. Stratum I. 

82. Seed ; drop-shaped bead, horizontally perforated. 

No. 9235. AC VII, HV/Jga, -36 ft. 
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The circular shell bead is of very little interest, being a very common shape. The 
bone head lias been prepared by enlarging the cavity in a tubular long hone. The natural 
seed bead has been identified as Coix Laayrna Jobi. Linn, 1 by Dr, R. D. Mtsra of the 
Botany Department, University of Saugor. 

14. A PENDANT OF SERPENTINE 

No. 83 is a very fine pendant, its material being serpentine. It is about j in. m 
length and shows a pregnant woman in a squatting position with bent legs. Considering 
the hardness of the material this bead has been carved with great skill and minuteness 
of detail, The subject represented by this pendant is somewhat unusual and by the 
doctrine of ‘ similars ’ there is reason to believe that it w r as used as a charm against difficult 
labour. 

1 have not seen any analogous instance of the charm represented by the present 
specimen. Unfortunately this pendant is not very accurately dated, but the manner of 
depicting the %urc closely imitates Suhga art and on stylistic grounds it may be of that 
period. 




1 ^ !r. ^ >r ’ ' Common grasses or the United Provinces Indian For at Rttords, II, i (1940), 

PP". I us * s hugely used by the poor in U.P. on account of its hard and smooth shell. 

U is called kaiadsna from its resemblance to the cowrie-shell ; and the plant grows wild in marshy 
places. Similar seed beads were found in the Kolhapur excavations also, but the material was not 
identified. 
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No, 83 [fig. + ; pi- XIII A) 

H'i Pendant showing a pregnant woman in a squatting position with bent legs. 

No. 6587. AC V, qyni/P+j, - 73 i ft- 

I 5 . beads of faience 

Faience is the material for seventeen beads from Ahichehhatra, \\ith the execp- 
tion oT four beads from areas other than AC 111 , all are clearly stratified and belong to 
Stratum Hi. Only two among the beads arc while, the rest being coloured green, home 
of the latter bear a very high glaze, but many of I he larger specimens are very coarse* 

grained and have a pitted surface. . . . 

The shapes or these beads arc usual, viz. spherical heads, 4; long barrel circular, 4 ; 
cornerless cube, 4 ; and wnfl/aAa-shaped* 2. The less common forms arc : double crescent, 
i : truncated bicone, septagtmal in section, 1 ; and flat diamond-shaped toggle, 1. 

Amongst the four spherical or oblate beads, one, no, 84, hears an excellent nigh 
glaze and is fire-polished. Three [one, no. 85, illustrated) amongst the four comedos 
cube beads show signs of high glazing and being lire-polished have tlictr edges considerably 
worn out ; the fourth specimen, no. 86, however, retains the edges and is a perfect speo- 

The most favourite shape amongst faience beads, viz. the dmalaka y is represented 
only by two beads, nos. 87 and 88, but both arc uus l rati tied. One of them has a pitted 
surface owing to bad firing, while the other, having the gadroons effected by notches all 

over the body, retains much of its original green glaze . . 

JiwjMii-shapcd faience beads are found on several sites in India, both in die north 
and the south, and on account of their universal character it is hardly necessary to 
enumerate them. Their distribution in the Satavahana period in the Deccan is particularly 
noteworthy j and most of the beads from northern India that 1 have seen belong to about 

less frequent forms the following beads are noteworthy. No. 89 
from Stratum III, is a rare and unusually large bicomcal bead with irregular septagona 
faceted section. 1 ts surface Is pitted and shows a potter)-like core beneath. 11 was covered 

over with a green glaze but only traces now remain in the casiues. 

Another rare form is represented by a wedge-shaped annular bead. no. 90, also Irom 
Stratum III, and is lightly glazed. This shape is very scarcely met with in faience beads 

A lenticular, diamond-shaped toggle bead, no, 91, is not dearly stratified. It is 01 
white hard faience and is not well-perforated, A bead almost similar to this was examined 
bv me amongst the beads from Kondapur, and two specimens from KausSmbi ;irc preserved 
iii the Allahabad Museum, But beads of this shape are scarcely met with. 

The most interesting beat! in this series is a large double-crescent spacing bead, 
no. 92, from an early level of Stratum III. It is of white faience, covered with traces of 
a green glaze. It has the shape of the English numeral 3, with a Hat underside and a 
projecting mid-rib on the other. Two holes occupy the central portion of the joined 

crescents. . , e 

Exactly identical faience beads, dated about the first century a.i>., arc known Tram 
Taxila, 1 and similar ones, also of faience, dated about the second century a.d.> arc also 
recorded from Charsadda* Recently I saw an identical bead of this shape from 
Sambhar in the Jaipur Museum, but its dale is not known. 


1 Beck, Binds from Taxda y pi. X, 5 tmd 

J An. Rtp. Arch. Sure, bid., 1902-3 (Calcutta, 1904), ph XXVIH b, 3, 
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The antiquity of this shape can be traced back to the Harappan times of India, since 
a similar bead of burnt steatite has been round at Harappa, 1 Outside India similar 
beads have been recovered from Jemdci Nasr. J Two of these are of glazed paste (faience?) 
and the third one is of mother-of-pearl. 

It is interesting to note that none of the faience beads from Ahichchhatra is dated 
prior to a.p, 350, This material, which svas very extensively used for the manufacture 
of beads, bangles and other objects during the Harappan times, seems to have been 
unknown or at least very sparingly used during the Maury an period. At Taxila only 
two beads arc reported to have been found in Blur Mound. Among the beads found in 
the Allahabad University excavations at K a us limbi, there are no faience beads which can 
be attributed to a period prior to 150 e.c. Similarly they are absent from the Maury an 
strata at Tripurl and are not reported from the prc-£atava‘hana levels at Nasik. Faience 
beads gained a very wide popularity from about early centuries of the Christian era, as 
is evinced from the very large numbers recovered from Sirkap, from Charsadda and oilier 
sites in north India ; in the Deccan these were a particular favourite during the Satavfihana 
period. The material seems to have lost its appeal with the extensive use of glass, though 
its use in the Gupta times is evinced from the stratified specimens from Kausftmbi and 
Ahichchhatra. I have not seen any faience bead which could reliably be dated to a 
period subsequent to the Gupta age, and even the specimens later than the second-third 
centuries a.d. arc not large in number. With the known cultural relations of India with 
Persia during the Maury an period, the absence of faience, for the use of which Persia 
is so famous, is striking. 


Nos, 84-92 fig, 4 ; pi. Nil I A) 


84. Oblate circular. 

No, 90. AC III, Trial Trench, -43 ft. 4 in. 

85. Comcrlcss, cube, glazed in green. 

No. 3911. AC III. 

86 . Comcrlcss cube, with traces of green glaze. 

No. 64s 1, AC III, KlX.'K/f, -46 ft. Stratum I Hi. 

87. jfmaftdn-shapcd, with traces of high green glaze. 
No. 9071. AC VII, GV/G6e, -39 ft. 

88. Amalaka-aha ped, with traces of high green glaze. 
No. 10002. AG I, Room 3, -42 ft, 

89. Long bicone septagonal. 

No. 8300. AC III, KlX/K7a, -46 ft. Stratum IHA. 
go. Wedge-shaped annular. 

No. 4109. AC III, KIX/Kae, -40 ft. Stratum I. 

91. Lenticular diamond-shaped toggle, 

No. 3926. AC III. 

92. Double-crescent plano-convex spacer. 

No. 3859. AC III, KX/F8c, -48 ft. Stratum IIIi/, 


•Vats, op. cii. ; If, p. 44, , p], CXXX 1 X, 3*. 

pis. 1m An{h6pvl ^ Xfmoh ' l > no - 3 ( Chic *S°> 
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PLATE XII 



-n-fo, crystal: 70 and 7 t, yellow quartz; 72, mtikj quartz; 73-7&J amethyst; 77, afmuw; 
' J ' 78 anrf 79, jasper 
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B, 115, 1 blue mUlifiori glow; 120, orange glass,* \ 2\. gold-foil glass f I22 T dark-red opaque 
glass: 123, hrigkt-Ttd glass: 124 and 125, black glass: rafi-Tag^ copper : 

130*133* terracotta. 






BEADS FROM AHlGHGHffA TRrf, b.F. 

16. BEADS OF GLASS 


More than one hundred glass beads were recovered from excavations, and bes dcs 

there are several in die string of surface-collections sent to me. In the following classi- 

fication 1 have taken into consideration only those from the stratified deposits and a c , 

JSSJJrS UcSt, from the surface-collect ion. The shape of these ^ds.hct^que 

r -i i-u.f'iriurc and their general distribution have aaturally received piimary u cl 
of then manulaeture and titer t whosc judgment should remain Imal 

° ?l r n , - i' h L like glass. The similarities which I have pumled oul 

arc 'therefore,°on the basis of a'large coheedon of glass beads 1 possess or have exammed 

in dilTerent museums and from the notes I have made. 


A. Green ci.ass 


the degree of opacity, twehjt *»■« of,cases, but ilircc or four seem to be. coloured with 

parmitHeads^and'a*simple tam“ion-tt b pure water often proved to be useful for the 

IX.D.2, bed.). 

Transparent class, nos. 93-100 (fig. 5 ; ph XIV) 

93. Long cylinder hexagonal. Moulded, Transparent bluish green, full of bubbles, edges 

CUt “no^s^AC HI, KX/Fga, -39 ft. Stratum L 

Long blinder hexagonal. Folded, made by the double-strip method round a spoke. 

Gane IcTSvWX W 

„ Stall dard cyUnder circular. Probably folded. Transparent jrcen, crackkd at various 
centra 5 ” Hole bored by a sharp instrument, leaving depression at the g - 
No. 93 89- AC VII, GIV/Esf,-V> H. 

a(j Standard barrel hexagonal. Moulded. Tnuisparent hluuh green, well-made. 

No. 1,34- AC III, KXiFyh, -39 n. Stratum L 

9 ,. Curved pendant. Monlded and bent. Cremish transparent, coloured wnh copper. 
.. ell-nude^ ^ M]X)H3t . _ j6 ft. 
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93-107, green glass ; 108-11, b\ut~grtth glass ; tia-rifl, blur glass. * 


54 




















beads from amchchhatrA, U.P. 

g8. Pear-shaped lenticular. Folded, Transparent green full of bubbles and coloured with 
iron. Hole bored by a sharp instrument leaving a depression at one end and a blurred edge, at the 
other, giving the bead a pear-shaped appearance. 

No. 3087. AC V, -48 ft. . 

00. Hiconc circular. Produced by (he wire-wound process. Indescent pale green, lull 01 

impurities. * 

No. 3,83. AC V, QVlII/P4g, -6 5 | ft. 

100. Cornerless cube. Iridescent bluish green, with surface-corrosion. Well-made. 

No, 235. AC III, KX/Bfj, -34 ft* Stratum I. 


Opaque GLASS, nos, 101*107 (%■ 5 i ph ^CIV) 

l 


toi. Spherical. Produced by the wire-wound process. The only example or bright kaf- 
green glass at Ahichchhatra, matched by several beads from the Bahmtmf stratum at Kolhapur 
and by many unst ratified beads from Mask!, Paifhan and Chandravulh- 
No. 4302. AC III, House III. Stratum !. 

102. Elliptical circular. Leaf-green, the oldest specimen or this colour at Ahichchhatra. 

Cracked surface, probably cane-glass. 

No. 10835. AC 111 , KX/Lia, -60J ft. Stratum VIII. 

103. Standard cylinder circular, measuring ^ m., thus being the tiniest of its class at 
Ahichchhatra, 

No. 3543. AC III, KX/Ffld, -43 ft- Stratum III. 

104. Elliptical tabular. Folded. Dull green, with impurities. 

No. 8660. AC III, KX/Lia, -54 ft. Stratum V. 


to5. Long barrel circular lug-collared, one end broken. Cane-glass. Dull green. 

No. 6405. AC 111 , KIX/K 4 *> -43 fl - 

106. Cube. Folded, showing the Ibid near the perforation. Slightly corroded. 

No. 3552. AC III, KX/AGg, -35 ft- Stratum I. 

107. Cylinder square with double ehamferred edge. Moulded, cracked at various centres. 

Pale green with yellow veins and impurities. 

No* 1057. AC III, Room 128, -35 ft- Stratum i. 


B. Blue-green glass 


There are twelve beads of blue-green glass, which resembles die Persian blue 
shade. Onlv three amongst them are stratified and are attributed to Strata 1W and 1. 
These arc mostly of cane-glass wound on a spoke and in several cases flattened to form a 
lenticular shape when the glass was plastic. Only four beads m this senes are illustrated. 

Nos. 108-r r 1 (fig- 5 ; pi. XIV) 


108. Bicone circular. Produced by wire-wound process. 

Surface. 

109. Rectangular tabular. Produced by wire-wound process and Hummed to shape. 
Surface* 

no. Rectangular square. Moulded. 

Nq. 10204s AC IV , MIX 'Njji -42 ft* 

in. Diamond-shaped tabular. Wound cane flattened to shape. 

No. 9322, AC VII, GIV/E^c, -4° ft* 
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C, Blue glass 

Of the thirty three blue glass beads a very large percentage is coloured with cobalt 
or copper, the former having a very deep shade of blue and the latter with a pale shade 
of blue. These arc distributed in Strata IV to I. The glass is generally of a very good 
quality and the beads arc moulded, there being only a few instances T>f cane-glass. ^ 

The shapes do not indicate much variety, the most popular shape being spherical 
and oblate beads. There are four short cylinder beads ; onlv one example, no. 112, has 
a barrel shape with a lenticular section and lug-collars and belongs to Stratum lV<t, being 
in conformity with a large number of similar specimens of comparable date in north and 
south India. > 

No. ti2 (fig. 5 ; pi. XIV) 

112* Barrel with lug-collars, lenticular. 

No. G987. AC III, KIX/PGa, -48 ft. Stratum IVa. 

Another variety of blue glass, having a very' bright turquoise shade, is represented 
by nine beads. None of these is dated earlier than a.d. 350, Besides the usual spherical 
and oblate shapes, the following arc noteworthy. 

Nos. 113-116 {fig. 5 ; pi. XIV) 

113. Long baiTtl square. Shaped on a spoke. 

No. 6971. AC III, KIX/Efif) -45 ft. Stratum Ilia. 

114. Bicotie circular. Same glass as above. 

No. 1137. AC III, KX/A4J, -43 ft. Stratum III, 

115. Bienne hexagonal with annular perforation. Same glass as above. 

No. 30O8. AC V, QVllI/Oyj. -49 ft. 

116. Diamond-shaped tabular. Folded. 

No. 9227. AC VII, GV/D8c, -41 ft. 

Besides these there are two very old specimens of blue glass, the colour of which 
cannot be matched on account their iridescent surface. Immersion in water renders 
them pale bluish and indicate that they are of cane-glass. These have the common 
spherical shapes and arc valued only on account of their high antiquity. 

Nos. r r7 ajcd nfi (fig, 5 ; pi. XIV') 

117. Spherical. Canc-glastt. Pale blue, iridescent. Much corroded. 

No. 8903, AC III, KX/Lib, -Go ft. Stratum VIII. 

it 8, Spherical. Pale blue, highly iridescent. 

No. 3178. AC V, QyiII/P4h, -63I ft. 

D. Blue mili.ifiori glass 

Of special interest to the technician is a small barrel lenticular bead with Jug-collars, 
having a milltfiori pattern on it. h is a folded bead having a blue core, and the decoration 
consists of several vertical hatchings in red, white and black in a double-black border. 
The pattern is laid slantingly' across the body of the bead. This mosaic bead is unfor¬ 
tunately not very clearly stratified, but similar beads appear to have had a wide 
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93-107. gJ'tR gloss; !o8-im, blut-gtttn gloss; iia-ii8, him gloss 
















BEADS FROM AH1CHCHHATRA, U.P . 

distribution in the Gangctk valley. Two identically decorated specimens arc in the Xaidtnow 
Museum, said to have come from Rhita, 1 have seen another specimen from Kajgliaj, 
in the Bharat Kala Rhavan, Banaras, and a third one, from Madhuri, ts in the author s 

collection. 

No. 119 (fig. 6 ; pi. XStJ B) 

j ,n. Long barrel lenticular with lug-collars. Folded, with blue core, Decoration consists 
of several vertical hatchings in different colours in a double-black Imrclcr. 

Nn. 993, AG iV, MIX; H6b, -4° ft- 

E. Grange glass 


Seven short barrel annular beads arc of an orange-coloured glass anti arc distributed 
in Strata IV and ill (a.d* mo-750}. A microscopic examination shows that the orange 
colour is due to cuprous oxide held in small particles and the dull opaque appearance 
is due to devitrification of the glass. This glass is invariably opaque; and annular is t u 
common shape in the majority of the beads from various sites I have examined 1 he 
earliest specimens of this glass are from Taxila [fourth century b.c. i ; at kauvimbi beads 
of 1 his glass are dated 50 n.c. to a.p, 200. At Tnpun annular beads occur m Stratum 
IV and arc dated about a.d. 200. A few specimens from L jjam arc preserved m i c 
Gwalior Museum but arc not accurately dated. A string o) two hundred and eighty heads 
of this glass collected from Birbhum by Mr. E, F. O. Murray is in my P^scsston. 

From the number of known specimens it appears that annular beads of this \arn n 
of orange glass were very popular m the early centuries of the Christian era. 

No. 120 (fig. 6 i pi. XIII B) 


120. Tabular annular. 

No. 6602. AC V, QVMI/Nga, -42 ft. 

F. Red class with white core 


Amongst the surface-collections of red glass beads, one specimen not illustrated i. 
very interesting. It is a cylinder tube bead, having a white porcdainous matrix, over 
which a transparent red-coloured glass is coated. Beads of this \anct) o g a*s ou i 
in the S&tavahana stratum at Kondapur* ; and a solitary specimen associated with 
Roman potsherds was dug out from a tank in the Kanhen eaves near lom a\, ,, ■ ■ 

SS, flora run. $.ma M,«um no. Sbk. SSM m ,he BuL. n dtba B h 
This glass, probably Venetian in origin, is also seen amongst the imported Ixads in 
Ladakh. 2 They are also known from Rhodesia^ 5 and Fayunt in Egypt. 


G. Gold-foil class 


Eight beads are of gold-foil glass. This is a special type of glass beads in which a 
layer of gold foil is pressed on a glass matrix when hot and is laid over again with anolhc 1 


' Dibshii, Some Beads from Kowdapur, pi. IV, 21a. • 

"Cf- Indian Antiquary, XXXIV (1905), p. 209. . n ,, „„ fih™-fr B iin 

s Bulletin of the Benda Museum, III, pL 1 (1945-+ 6 ). P- 55 ’ «*= B, ’ r v V rc I ,ort . 0 
beads in CatoivThompson, ^mhabm (Oxford, .D3«> on the beads from Mapungpbwc in loucher, 

Mapmgsthm (Cambridge, 1937), pp- 103-13- 
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coating of transparent glass. As the foil is not a good cementing material,, the material 
does riot form a homogeneous mass and the tendency of the beads is to break at the foil* 
layer. This accounts for the several fragmentary beads recovered from excavations. 

A unique feature of the present collection a row of jour scgmcnifn no. J 21 * 

which have not been separated for being made into individual beads. The matrix is 
made of long canes and, when overlaid with foil, appears to have been dipped into a batch 
of colourless glass. The flakes of this secondary layer of glass show signs or corrosion starting 
from numerous centres and have a crackled appearance. 

Most of the beads arc unusually large spherical or standard barrel in shape and have 
a tollar-likc effect at the edges where they are separated by notches made in the long 
cylindrical tubes out of which they are prepared. , , . , .... 

Beads with gold foil have a very large distribution in India. In northern India they 
are known from Bhlla, Patna, Masaon DTb, KausambT, Ujjain and Tripurl. At Bhjta 
they were recovered in the 1909-10 excavations but were not very accurately dated.' 
At KausambT seven specimens are dated 300 B.c. to the second century a.d. The Tripun 
specimens occur in Stratum IV and are dated about a.d, 200. The rest of the specimens 
arc from surface-collections and arc therefore not datable. 

In south India beads inlaid with gold foil arc found in the Satavahana strata at N5aik, 
Kolhapur* Kondapur^ Chandravalli, Karad« and Arikamcdu 

The beads from Ahkbchhatra occur mostly in Stratum ill ;a.d, 350 to 750), and 
two small fragments are from Stratum I. From the lour beads in segments referred to 
above it appears that they were manufactured locally. 

No. i2i (fig, 6 ; pi. Kill B) 

t2i. Four segmented circular beads. Mauix made of long canes. 

No, 8065. AC IV, MIX/Nab, -44 ft. 

H. Red glass 
(i). Dark-red opaque 

Five beads are of a dark-red opaque glass and arc distributed in Strata VIII to II. 
With the exception of one bead, which is moulded, all arc made from long canes and arc 
fire polished. They are the usual cylinder oblate heads and represent a common shape 
of copper-red glass very widely distributed throughout India. At KausambT this glass 
Is known to be popular m the second century a.d., but one specimen h dated about 200 h.c. 
At Patna beads ofidcntical glass occur in depths ranging from 7 to 21 ft. below surface 
at the Kumrahar site tiiirtvsix beads in the Patna Museum) ; a very large collection of 
similar beads from Dhalbhum Pargana, District Singhbhum, is in the writer’s collection. 
The) r are frequent also at Riijghat, Masaon Dih and Ghosi, and I have seen a few beads 
of this glass from Taxila in the Indian Museum, Calcutta. In the excavations at Tripurl 
they are quite common in the second century a.d. levels. The Gwalior Museum preserves 
some beads of identical glass from Ujjain. In the south such beads are known from 
Maski, Kondapur, Paithan, Marik, Chandravalli and Arikamedu. At Kolhapur they 

— — —“- a 

1 An. Rep, Arch. Sum, Ind„ iplO-n (Calcutta, 1914), pp. 92-94. 

* Sankalia and Dikshit, op, eil., p. 144. 

* Dikshit, Some Beads from Kondapur, pi, IV, 206-09. 

* M. G. Dikshit, Exploration at Karai (Poona, 1949}, pi- Xla, 5-6, 
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arc associated with the Satavahana stratum, and the same date is provided by several 
specimens from the Arikamcdu excavations. , 

The solitary bead from Stratum VIII is the only early example of this glass known 
to me, along with the other specimen known from Kausambi (aoo B.c.}. 

A microscopic examination reveals copper as the main colouring agent for these 
beads. 




Ftn. 


131 

6. i jo, blue millifiori glass; i»o, orange glass; in, gold-fail glim; 122, dark-red opatpu glut; 
12% brighBrtdglass; 124 and 125. black glass; 136-129, tapper; 130-133. temulta. , 

No, 122 (fig. 6 : pi- Kin b) 


tsa. Long cylinder circular. 

Nn. 3733. AC III, KX/Ayh, -43 f«- Stratum II. 
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(ii). Bright red 

Besides ihe dark-red heads referred to above, ihc collection includes a large bright- 
coloured red bead* The bead, no. 123, not dearly dated, is opaque and its colour is 
almost similar to the gunjtl berry-seed, which is very largely used by goldsmiths in India 
for weighing purposes. I have seen some aboriginal women wearing identical glass beads, 
which they believe is prepared out of some seed. A few specimens from Manila and 
Bastar, Orissa, arc also preserved in the Central Museum, Nagpur. 

No. 123 (fig. 6 ; P L XIII R) 

123. Lung cylinder circular. 

No. 992. AC IV, MIX/NtF, -45 fi. 

I. Biack glass 

Black glass js represented by fifteen specimens, of which nine emanate from stratified 
deposits. The oldest specimen, no. 124, is attributed to Stratum IX, thus being the 
earliest recorded specimen. There arc three beads front Stratum VIII and two from 
Stratum I, leaving a wide gap for the intervening period. Some amongst six tinslratified 
beads may belong to this period, and it is fairly certain that black glass was in use at the 
site throughout its life. There is nothing noteworthy about their shapes as they are of the 
common spherical and barrel circular varieties, but a solitary specimen from Stratum 1 , 
no. 125, has a biconc pentagonal shape, though much of its original shape has been lost due 
to corrosion. There is a striking predilection for large beads in Strata IX and VIII, 
and the tiniest spherical or oblate ones occur only in the upper strata. 

All the beads arc of opaque cane-glass and are fire-polished, the only exception being 
the biconc pentagonal bead, no. 125, which is a coiled bead. It is not possible to deter¬ 
mine the colouring agent without analysis. 

Nos. 134. axd 125 (fig. G ; pi. XIH B) 

124. Spherical. Wound on spoke. 

No. 8948. AC III, KX/Lrb, -65 ft. Stratum IX, 

125. Bienne pentagonal. Wound on spoke. Corroded. 

No, 4253. AG III! KIN, Kfte, -42 ft. Stratum I . 

J. Black-and-white glass 

There arc six beads in the collection in which a composite glass is used. This is 
done by two processes, (1} by adding an intermediate layer of white glass in between two 
strips of black (occasionally blue or violet) glass and by moulding them into the requisite 
shape, and (2) by tw isting a number of canes of coloured glass into the requisite shape w ith 
an alternating band or bands of w hite introduced into the spirals at the time of finishing. 

In the first process, the while band, which is homogeneous with the coloured glass, 
assumes the shape of an intervening layer and if the coloured glass is sufficiently transparent, 
the layer can be seen as if in. an oblique cut well below the latter. In the second process 
the canes of white glass appear in the core in the form of an encrustation or applique work. 
Due to different coefficients of expansion this glass is liable to flake off and leaves a small 
depression or groove on the core. Many old specimens generally do not retain it. In 
the first process the moulded beads arc often marvered, which is wrought with some diffi¬ 
culties in the second process. 


Go 


BEADS FROM AHICHCHHATRA, U.P. 

Heads made by bodi the processes occur at AhichchhatrS. There are two beads 
produced by the first process in which a white band is layered in between a bluish glass. 
These millifiori beads have been described earlier in die section on blue glass (above, p. 50). 

There are four glass beads of the second process, with layers of black and white glass : 
all are done by spindly-wound canes. Tw-o beads from AG Ill belong to Strata I and 
II and the other two are unsi ratified, though apparently of the same age as the former. It 
would thus appear that the process was introduced quite Sate in the history of glass-maMng 
at Ahichehhatra. Of the first process there are several early examples, particularly from 
Taxi!a. I have not seen any example of the second variety in the excavated beads horn 

Kausambi. , , . , „ TT 

Of these four beads, which arc not illustrated here, one, belonging to Stratum 11, 
is spherical in shape and is made of spiral glass by the wound process, with a white thread 
rulining on the core of the black glass which has partially flaked off. The second speci¬ 
men, from Stratum ], is truncated bicone circular and is of black wound glass vviih a zonal 
appliquS white band in the centre. The third, from AC IV, MIX/Htf, -38 ft., is barrel 
circular in shape and is of black wound glass with three white spirals. 1 he last, AO V, 
OVIII/P^h, -64 ft., is also barrel circular and is of a black wound glass with three: spirals in 
wldte glass running from end to end on the core, leaving depressions in the flaked white 
portion. 


17. BEADS OF COPPER 


Only a few metal beads arc known from Aluchchhaira, all of them being ol copper. 
Of Lhc seven specimens here considered, four are from uiisiratiTicd deposits, vvhile die rest 
belong to Strata VIII to III. In spite of the small number there is an tnteresung variety 

m the^shapes^ fir beadj no from Stratum VIII, is a small cylindrical tube 

fashioned out of a thin sheet of copper ; its overlapping end has not been soUkicd Lxac Iv 
identical beads of gold have been found m the megahthic burials at hrahmagin, and 
in the cists at Maula Ali in Hyderabad State. It is probable that these coiled objects were 

intended for ear-plugs and not beads* t-- j - _i 

The next in date is a small toggle-bead, no. 127, of unusual shape, being c hmlncal 
with conical tops at either end. This specimen belongs to Stratum \ . In the excaiauons 
at Sisupalgarh large-sized terracotta ear-ornaments of this shape were^found^ Sim.far 
ear-ornaments are also to be seen amongst the sculptures at Amannati and Nagarjunakonda, 
To Stratum III belongs a medium-si zed spherical bead, about 1 vu m diameter lo 
this class should be added two small oblate beads with annular holes, not accurately 

da “ d bne of I hr brads, no. nB. from Stratum I, is small barrel bead shaped like a conch- 
shell. Half of the barrel is incised with a spiral line and in the other half a crossed hue s 
drawn to indicate the columnar opening in imitation of a conch -shell. I his shape is 
Probably due to the sacred association of the conch-shell very early timcj m 

hdia \s an auspicious object it is mentioned in early Indian literature hkc the epics 
and was venerated alike by the Buddhists# and the Jamas. The ionkka was worn by 


1 Antitnt India , no. 4 (Delhi, I947*4®)» P\‘ . ... A u ft rvrfen i 86 nl 

» MahSbkiTata, Drona-parva, 82. 20; V arahamihira s Brihat-samfnla, td. H.lvcm (Lc>clen, _} , 

LXXX. 5 , classes the conch-shell W one of the iwcntylwo gems. 

»Cf, MaASmit*, XL 30-31, Diparadaa, XI. 3**33- 
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perforating the shell itself' or by carving imitations thereof. Examples of the former 
type arc known from Harappan sites and even from Taxila. J 

Heads imitating con eh-slid Is are common in terracotta and glass. For example, 
several terracotta beads have been found in Kondapur, anti an analogous example is 
provided by a specimen from Rairant, preserved in the Bharat Kala III la van, Banaras. 
At Gaya Cunningham found two similar coral beads in the Mahfibodhi temple. 3 At 
Mask! there is a large number of black glass beads of the same shape. 'Fhe Allahabad 
Museum also preserves a dark-blue glass bead of this type, said to have been obtained 
from Kausambi. A few terracotta specimens, findspot unknown, arc also in the author’s 
collection. But the shape is very rare in metal: a gold specimen, 4 believed to be of 
Kushan or Gupta date, is known from BhlfS, while none of copper is known to me. 

Of exceptional interest is a small unstrati fled copper bead, no. tap, shaped like a 
standing human figure, with its legs apart and feet joined together. The arms rest on 
the waist and the head is indicated by a small non-descript rounded projection above the 
neck. The lower extremities arc shaped like a rhombus. A large perforation runs through 
the waist, probably for stringing with a scries of similar beads. The figure exactly resembles 
some of the terracotta figurines from Ahichchhatra, which are described as vdmctnaka 
and attributed to Stratum IV.* On account of the striking resemblance of the copper 
bead with the dwarf figurines noted above, I am inclined to believe that it is of the same 
age as the figurines. 

The exact purpose of this bead is not known, but some cult-significance is not unlikely. 

Nos. 126-129 (fig- 6 ; pb XIII B) 

126. Lung cylinder circular, fashioned out of a tube. 

No. 8955. AC III, KlX/PQb, -61 fi. Stratum VIII. 

127. Toggle-bead, cylindrical with conical ends. 

No. 8742, AC III, KlX/Piog, -52 ft. Stratum V. 

128. Barrel, shaped like a coneh-shell. 

No. 4053. AC Ill, KIX/Eab, Room 128, Stratum I. 

129. Bead shaped like a human figure. 

No, 6587. AC V, QYIII/P+j, - 73 | ft. 

18. BEADS OF TERRACQTTA 

Comparatively very few terracotta beads were unearthed at Ahichchhatra. Besides 
some specimens occurring in different localities, the largest number was obtained in a 
room from Stratum III, assigned to the Gupta period. These beads, iwentysix in number, 
are grey tricolour and were baked very hard under a high temperature. While most of 
them are without any slip, a Few bear a highly burnished black slip. They are the most 

1 Hie earliest use of a perforated shell as an ornament goes as far back as the Aurignaeian 
period in France ; ef. specimen illustrated by H. Beck, * Classification and nomenclature of beads 
and pendants ’, Arthatologia, LXXVII (Oxford, 1928), fig. 25 A 4. Camdian and other imitations 
arc common in Egypt from the Vth Dynasty to Roman times. W. M. F. Petrie, Antultls (London, 
1914), pp. 107-32. 

1 Week, Brads from Tax Ha, pi. VIII, 41-42. 

* A. Cunningham, Mahdbodhi (London, 1892), pi. XXII, 28, 

* .Iff. Rtp. Arch, Sum, Ind., 1911-12 (Calcutta, (915), pi. XXXII, 6. 

1 Agrawala, op. tit., p. 118. 
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common forms of the arecanut-shaped beads, known from several sites in India, and are 
therefore without any interest. Tin- arecanut is also the shape of two oilier beads trom 
uratraiified areas. The most popular shape at Ahichchhatra seems to be the spherical 
one, which is represented by as many as twelve beads. All of them are of a pale yellowish 
colour of medium or fine-grained grits and are without slip of any kind* Only one specs- 
men is of &rcy colour, similar to ihc number of arecanut-shaped beads referred to above. 
These arc distributed mostly in Strata V to 111 . 

The special forms are listed below. 

Nos. 130-133 6 l ph XIII B ) 

joq ( CAfl/j‘sh(ipi.'d with a collar at one end, annular. Such beads simulate the shape of pots 
with cons! Hr ted neck and occur in all levels of Kauiambi (5OOB.C. to a.d, £ 00 1 , but are more common 
in the (Oo u.c.-a.d. ioo levels, and at Bhita, C hi ray y a Ku!, Ujjain, Masson Dill, I axila, Peshawar 
and Tripuri, at the last plate in about a.ij. aoo levels. 

No, 1169. AC V, QylN Ucja, -63 fi¬ 
lar, GAato-shaped, but with a more globular and less squat body and a rounded collar. 
Finc-CTamed yellow colour with a yellow slip on exterior. , 

No. 10752. AC XV, PVIlI/Efci, -61 ft. 

13a, Plano-convex circular with whecl-siri a lions. Coarse fabric with a yellowish slip. A rare 

shape. , 

No. 6607. AC V, QyiII/P4J, -73 ft. 6 in. 

133. .Imafaifl-shapcd. Of dark hrnwn colour, well-fired. The shape is common at Konda- 
pur, KauiambT, Bhita, Chirayya Kot, ftajghat, Masauti Dih, Azamgarh, Faithan, Arikamedu 
(author’s collection) and Tripuri (a.d. aoo levels). 

No. 80)4. AC IV, MIX/Sgk, -4a ft. 
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STONE AGE INDUSTRIES NEAR GIDDALUR, DISTRICT KURNOOL 


By K. V. Soundara Raj an 


In 1949 the Prehistoric Expedition ted by Professor F* E. geunerof the Institute of Archaeology, 
University qf London* visited, among other sites* those near about Giddalur, a hum in hurnool District 
m the northern part of Madras State m The author of this article^ a member of the Expedition* describes 
here the implements collected from these sites at the lime of the visit\ // should be noted that more than 

two decades back the lithic industries of the same area were studied and reported on by Burkitt and 
Cammiade, who came to the conclusions that there had been a cycle of pluviation a ml inter pi uvi at ion 
in the region that might correspond to the Himalayan cycle of glaciation and irttcrglaciaiion and that 
typ&lopfcally the tools had striking similarities with those from south A frica. Both these conclusions 
are of far-reaching significance, and any fresh light on the industries is then fore welcome. 
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i. INTRODUCTORY 


rTlHE potential importance of south India in the elucidation of the origin and move¬ 
ments of prehistoric cultures was brought out more than two decades back by the 
discovery of unknown Stone Age cultures in south-east India by Cammiade and 
Burkitt. Their vvork^ published in 1930/ was based on observations mafic at a large 
number of sites in the region under study* though the tables of data produced by them 


1 M. C. Burkitt and L. A. Cammiade, 1 Fresh light on the Stone Age of south-east India \ 
Antiquity , September 193^ pp + 357-40. 
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Were from some four or five selected areas via. the BhavanM gravels, where a good clifT- 
section was obtained opposite the village of KrishnapuraYii at the western entrances of the 
Domal a-A i m ak ur pass of the Nulla mala is ; Y errakondapalcm, near the eastern entrance 
of the same pass ; Gundla-Brahmesvarani situated on the top of high mountain-valley on 
the bank of Gundlakamma river ; and Giddalur, a town near the Nandikanaraa pass, past 
which two rivers, Sagilcru and Enumalcru, flow and meet,' 

This search, while bringing out four salient Si s hie cultures of dill’ercnt ages starting 
from the earliest ha ltd axe industries of quartzite to the latest microlithic industry of agate 
and quarts!, also revealed climatic changes characterizing the stratigraphic sequence 
represented at the different sites and their relationship with the changing tool-techniques 
and types involved in these industries and thus laid the foundation for the postulation of 
a pluvial cycle which was likely to have taken place in the Indian peninsula corresponding 
to the Himalayan glacial sequence demonstrated by Dc Terra and Paterson, 

Further, the scries of industries classified according to their technique and the >tnt 
physique of the tools were shown by the authors to have almost similar counterparts in south 
Africa, Particularly a significant basis was found for a general correlation between the 
succession of climatic changes in these two widely separated areas, Titus, the alt era lion 
of pluvial and dry periods from the Early Palaeolithic times to the Mesolithic in both 
south-east India and south Africa appear to lie sirikingjy similar as a result of these 
investigations. 

This exploratory' work was not followed up by a further examination of the problem 
until 1949, when the Prehistoric Expedition of the Department of Archaeology of the 
Government of India, led by Professor F. E. Zcuiicr, Gcoehronologisi of the Institute of 
Archaeology', London University, and Shri \ - D, Krishnaswumi, was able to visit and 
study some of the sites mentioned by Carnmiade, Among the sites visited were those 
around Giddalur, where a good collection of stone artefacts was made. \Vhiic it will be 
too premature to dwell upon the climatological aspect of the problem in this area pending 
the report on the soil-examination and analysis by Professor Zeuncr, a study of the general 
typological and technological characteristics of the recovered artefacts is recorded in the 
present paper by the author who collaborated in the expedition, and the palaeolithic 
and microlithic industries of the sites around Giddalur are discussed. 

While Hurkitt and Carnmiade did not observe elements of their series 111 and IV 
around Giddalur, our collections do possess representatives of these two scries also. The 
study of the tool-collection from these sites further indicates that while only series I and II 
of Burkitt and Carnmiade arc mainly found at Giddalur 1 , series III and IV arc largely 
to be found at Giddalur II - Nardsimhakonda), which has, however, a few elements of scries 
I and El also. Excepting an Aeheultan handaxe from the section in Giddalur II area 
no. 23) and a parallelogram-sectioned cleaver of the Ac he til ian phase (no. 56) from the 
implement iferous zone of the Talapalle section, the collection is all from the surface, cither 
the river-bed or the top of the river-banks. At Kanehipalle and Talapalle, the industries 
are representative mostly of scries I, though the latter has a Middle Palaeolithic influence 
observable in its handaxe facies. Tools from both these sites arc very heavily rolled. 

2. PHYSIOGRAPHY AND GEOLOGY OF THE REGION 

Tw r o long ranges of hills, the Nallamalais on the east and the Erramalats on the 
west, divide Kumool District north anti south into three well-defined zones. The 


1 It is unfortunate that exact locations or Giddalur ’.V, " B and *C have not been given by 
Burkitt and Carnmiade in their article. 
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easternmost of these sections, which includes the taluks of Gtimbum and Markapur, is about 
600 ft. above sea-level and is very hilly. Throughout the greater part of its length a range 
of bills known as the Velikondas, & pari of the Eastern Oh&ts, dkides it from Neilorc. 
Between this range and the Naflamalais to the west several low parallel ridges cut up the 
country into valleys, and through these linear ridges the hill-streams draining the eastern 
slopes of the Nallamalats have forced their way. Some of these gorges thus hollowed have 
been dammed for irrigation. The most picturesque oT these is the Cumbum tank formed 
by an embankment across the Gundlakamma nver, This fine sheet of water is about 
r mites long by 3 or 4 broad. It is nearlv surrounded by picturesque hills and several 
rocky islets stud its bosom.' J This river' cuts a huge gorge between Cholliveedu and 

The chief rivers among the eastern section of the district arc the Gundlakamma and 
its tributaries, the Rallavagu, Tigalcru, Duwakm, S&gilcxu etc., all rising in the N'alla- 
mahiis. The Guntllakamnia lias its source near Gunjjjla-Brahmefivaram and euten the 
plain through the gorge of Gumbum. The Sagileru flows south and drains the country 
towards the f’ennar m Cudd&ppah District. It is this river that flows past Giddalur town 
and has a tributary Enumidcru joining it near Talapalle. .... 

Geologically, Kurnool occupies the centre of a basin consisting of two great Azoic 
formations, namely, the Cuddappah and Kurnool systems, the latter series resting un- 
conformabiv on the upturned edges of the former scries. The eastern section, of which 
the country around Giddalur is a part, belongs to the Nallamalai quartzites. The central 
part belongs to the latter ' Kurnool: system characterized by limestones and quartzites. 
The westernmost part belongs partly to the Cudd appall and partly, along the extreme 
west, to Archaean formations consisting of granitic rocks of no particulai interest. 

There is an intercalation of shales and quartzites 5 in parts of the middle and eastern 
section of the Kurnool area. The Sagileru plain, however, is occupied entirely by the 
middle Nallamalai Cumbum shales underlain by Viramkonda Byrenkunda) quartzites. 
The Sagileru shales arc often quartzitic and more whitish or ash-coloured than those 
further north, which arc grey or purple. They are highly cleaved oblique to the bedding 
planes and weathered along the cleavages into silvery plaiy bits. 

3. THE SITES AND THEIR STRATIGRAPHY 
A. Gjpdalur I 

The clilV-section in the Sagileru river by the bridge near Giddalur was the first site 
examined. This and the following tw r o sites together will be called as Giddalur I m this 
paper. Here the river meanders, and where it strikes the opposite bank after swinging 
the section revealed above the water-level :in March) is basal weat he red ^ rock, upon which 
is a deposit of cemented gravel overlain by a layer of river-silt, and this again is super¬ 
imposed by a loose pebhly deposition of a comparatively much later origin. The entire 
clill is only to ft. high. 

’T. J. Neivbold, id Jour, Asiatic Sac. Seng,, XV 11846), p. 39 *-. 

' There is an interesting occurrence, a tnile east-north-east of SanjivaiUopcta on the Lnddalur- 
Cuddapah high road, of a N.W.-S.E. linear tract or country covered by a layer of rounded pebbles and 
blocks of quartzite and sand about 6 ft. thick above the Nallamalai shales. It was also revealed in a 
wdUcctioit west of Igvannapallc. ‘ Geology or parts of Kurnool and Cuddapah Districts , 
Geological Sung of India, Progress Report far 1949-50 (Sept. 1951). 
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Souili of ilie S.P.G. mission bungalow in Giddalur town on the Sagileru the river- 
section shows gravel in a highly cemented condition lying in between the bed-rock and 
modern flood-loam (pi. XV A), The cliff is about 10-12 ft. above water-level, anil on the 
top arc observed a scatter of small chips of quart/, and chert among which occur micro- 
Jit hie flakes. 

Between the Both and 81st mile-stone on the Giddalur road, north ol the railway line 
and between the road and river Sagileru, the high ground above the bridge-section contains 
a dense and extensive scatter of pebbly gravel lying in the undulations. A good number of 
hand axes, cleavers and flakes was picked up here. 

The occurrence of a consolidated gravel-bed in the lower levels and of a loose gravel- 
bed capping the sections on the high ground mentioned above may probably be indica¬ 
tive of two aggradational phases, and the phase of loamy sand in between may mean an 
arid condition, even though the coarse loose top-grave! phase may itself be regarded as an 
evidence of a comparatively dry condition, perhaps much less arid than the preceding 
sand-phase. This w'ould suggest a progressively warmer climatic condition. Flic shalev 
bed-rock is, in its upper part, in a cleaved and weathered state, and its lower parts comprise 
a good laminated shale. Further, where the lower gravel-bed is found resting on the bed¬ 
rock itself, it is clear that the aggradation-cycle must have started while the river was 
flowing on the rock-bench. 

B. Giddalur II 

About a mile south and south-east of Giddalur town, near .Nariisimhakonda, is 
another site (indicated as Giddalur II), where also the section of tire Sagilcru and its 
gullies contain the gravel-stratum. The implements were, however, found generally 
on the surface above the section. Near about this place but in greater frequency at the 
foot of the hill immediately to the east and again on the surface were picked up mkrolithk 
artefacts, some of indisputable shapes and appearance (below, p. 89).* 

C. Talapalle 

Near Talapatle village, about 5 miles south-west of Giddalur, a stretch of about a 
furlong of the river Enumalcru was studied. In the first section nearest to the village it is 
a very low cliff, not higher than 5 ft., the lower part of which is a pebbly layer, and the 
upper part consists of recent flood-loams (pi. XV B . At this place die flood-plain terrace 
in the bed is entirely covered with a dense gravel-spread teeming with implements mostly 
rolled. They contain essentially series I tools and seem to come down from heights during 
a pluvial phase, carried down and deposited asdetrital pcbblc-bcds devoid of strati Rea lion. 
Farther away from the village, where there is a swing of the river, the clifl’-scction is a 
we 11-strattlied deposit as much as 20 ft, thick. The cemented gravel-layer here is of a 
thickness of 6 ft., in which a good large-sized cleaver of parallelogram cross-section and 
pebble-butt (no, 56) was noticed in silu. 

The sequence of deposits from top to bottom is as follows:—modem flood-loam, 
about 5 ft. thick, underlain by reddish earth with kankar-deposil, which immediately 
overlies the cemented implement-bearing gravel-bed, itself resting upon the basal shalev 
rock exposed to a height of 4 ft, above the then water-level and having a marked obliquity 
towards the east. 


'This Giddalur II area deserves a more intensive study for a greater clarification of si rat {gra¬ 
phical and climatological data. 
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D. Kanchipalle 

Three miles west ofGiddalur and about half-a-mile south of Kpshnamsetppalle is the 
site Kanchipallc marked by a gully probably pertaining to the Enumaleru river. The 
gully ts full of huge rolled pebbles and flakes essentially of Clactonian technique. A few 
Abbevillean-tooking tools with pebble-butt and one good Acheulian pyriform handaxe 
were noticed among the pebble-scatter there. There is no section available at the gully, 
and a well-section nearby reveals only soil over shales. 

4 . typology of the palaeolithic industries 

A. Giddalur 1 

The collection made from the site Giddalur I contains essentially tools belonging to 
the series I and II of the classification of Cammiadc and Burkin. But at the same time 
one can divide them on the basis of ,‘tat physique as well, and it is noticed that almost in¬ 
variably the earlier tools such as the Abbcvillco-Acheulian handaxes anti the rosti ocari- 
nates are more rolled than the evolved Acheulian coups-dc-poing and cleavers and other 
flake tools. One of the important features noticed In the collection is the occurrence of 
the rostrocarinate and 1 Victoria West forms nos. t and 2 respectively) among the 
specimens of the earlier series. These implements, made out of pebbles, as is very apparent 
by the cortical patches often preserved on them, have been boldly flaked and have irregular 
rims. The rostrocarinatcs particularly are of the largest size (8 in. to to in. in length and 
4 in to 6 in in width) and have a flat ventral plane and a keel-like dorsal surface with a 
high cortical-patchcd butt-end. These features were noticed by Mr. Burkitt here as well 
as at Chodavaram. The Victoria West type, which assumes its name from its having 
been first noticed at Victoria West in South Africa, has the special feature in the ventral 
surface being formed almost entirely by the removal of one single flake and the tool having 
a pointed end. Owing to the first-mentioned feature the tool has a mildly crooked up-end 
also The occurrence of this tvpc in south-east India is considered by Burkitt as of extreme 
importance and as a sure indication of the connexion existing between this region ant 
south Africa. In south Africa this tool, though Lower Palaeolithic in date, is connected 
i with the first appearance of flake industries. ...... 

Pebble choppers with both unifacisil and bifacial flaking are also preseni. \\ rule 
at Giddalur ! they arc mostly on irregular and full pebbles recalling the Kafuan or Oldowan 
counterparts, at Giddalur H they arc made often on split pebbles and resemble closely the 
Solum pebble chopper-chopping tools of north-west India, (t would indeed be interesting 
lo ascertain ihc icehfiological i increment 1 in these two pebble tool-types in die Abbcvillco- 
Acheulian assemblage in this area from collections made tn situ. At the same time* their low 
percentage compared with the prolific variety of biface cleaver forms in the industry might 
suggest the pebble-element as an autochthonous and integral part of the main core-tool 

lr,ntl ' There is a good representation of Abbcvilko-Achculian tools which are characterized 
by irregular or wavy margins, remnants of cortical patch in the butt-end in many cases 
and an almost elliptical cross-section. Often both the dorsal and ventral sides have a 
mid rib, but in almost all the cases the tip is pointed. A majority in this group is in a much 

The next important group consists of ovoid tools inos. 10 and it) and flake-made 
hand axes eg not), presumably of the middle to laic Acheulian period. The ovoids 
range from narrow and elongated' specimens with jagged rims and elliptical croas-sections 
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lo those which are very wide and almost discoid in shape with fairly well-chipped sides, 
straight rims and lenticular cross-section, The hand axes include extensively chipped pear- 
shaped specimens (nos. 8 and g) > the tips of which are sharp and pointed and which have 
a biconvex cross-section. These have a comparatively much fresher look than the 
Abbevillco-Acheulian group mentioned above and arc much lighter in weight and more 
regular in shape. There arc also two broad-ended handaxes :c.g. no, 12} which would 
have to be ascribed technically to this group and which form, as it were, the transition- 
group between handaxes and cleavers in the middle Acheulian period. These have a 
thick pronounced but (-end and narrowing body, ending, however, in a narrow cleaver- 
like straight edge. 

There is a fine group of cleavers which either are ordinary bifacially-chipped ones (c.g. 
no. 13)—the descendants ol the two specimens mentioned above—or are the results of single 
Vaal technique of deaver-edge-making with a rather squat, almost semi-circular shape (c.g. 
no. 14), or of the double Vaal technique with parallelogram cross-section. Among the 
last-mentioned group there is one tool no, 15) which is a text-book specimen, as it were, 
of the double Vaal technique, owing to its most carefully chipped margins containing the 
flake-scars on either side and a most regular parallelogram cross-section and a cleaver- 
edge obtained as a result thereof. 

The advanced Acheulian coups-de-poing arc represented by a group of four speci¬ 
mens (c.g. nos. 8 and 9), which are extensively chipped on both sides and arc of a regular 
shape with a pointed tip and biconvex cross-section. One of these no. 9), though well- 
made, is of small size. 

As far as our collection goes, Giddalur I does not have any Levallois Hakes. The 
flakes arc all Clactonian In technique and range from large and oblong ones with a smoother 
ventral flake-side, a prominent bulb and occasional ripples to a few small ones which are 
roughly triangular in shape and have been the result of either straight hits on top or oblique 
hits from across the sides. Some of the flakes have a serrated edge perhaps denoting use, 
and one of them has got a wide notch on the side which may indicate its having been used 
as a hollow scraper also. 

The cores are all Clactonian cores, largely of the biconicaf or discoidal types (e.g, 
no. 16) of medium to small sizes. Among them are two scrapers (nos. 17 and 181, both 
of them of the hollow scraper variety, with the functional notch much battered probably 
due to utilization. 

The rest of the collection consists largely of a miscellaneous group of waste Hakes 
and rejects discarded during the process of the fabrication of actual tools. 

There is one single specimen of a bladish flake on greenish quartzite of plano-convex 
section with flat underside and parallel margins. It is either broken or was deliberately 
truncated, as the bulbar and the lip portions arc absent. This should actually belong 
topologically to the series III of Burkitt, and it has probably strayed into the Giddalur l 
site by accident and thus may have nothing to do with series l of this site. 

It is apparent from the composition of the collection that the prominent groups In 
this site would be those of the Abbe video-Ac hcul ian bifacial industry' with a pebble-tool 
accompaniment and a Clactonian flake-technique, 

B, Giddalur II 

While in the collections from Giddalur II also the tools of die AbbeviIleo-Acheulian 
facies arc represented, it must be mentioned that the tools are all comparatively smaller 
in size, rostrocarinatcs anil Victoria, West types are absent and a certain proto-Levallois 
and Levallois trend in flake-making is present, which shows an advanced industry. A 
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feebly represented group of coarse burinate flakes, three in number e.g. nos. 36 and 37), 
and another better represented group of blade tools and bladish flakes, live In number 
■ c.g. nos. 38-40), would seem to accentuate, from the typological point ol view, the 
development noticeable in the industry. Most of the (lakes C lac toman and Levallois) 
and the scrapers are quite small and would seem, on the whole, to be part of an 
Upper Palaeolithic tool-assemblage. Levallois and ptoto-Levallois flakes together almost 
equal the Clactomsh flakes. Even of the cores a majority is of less than average size or 
a normal residual core of a Lower Palaeolithic industry'. _ , 

This would mean that in Giddalur 1 ! site we have an industry essentially pertaining 
to the scries II and 111 of Burkitt and Gammiade along with representatives of scries I. 
As will be seen { below, p. 89), series IV also forms a distinctly prolific group at and near 
Giddalur II site. The view expressed by the scholars mentioned above [p. 66) that when 
admixtuiA from scries II and IV arc eliminated scries III industry appears very poor, 
while series IV industries are individually rich, seems to some extent to be corroborated 
by the collections under review, even though the blade-element seems 10 have been 
sufficiently represented in our collection. 

While the industries of series I of Giddalur 1 are very' much rolled, the corresponding 
artefacts in Giddalur II appear to be comparatively more fresh-looking. This may imply 
that the earlier facies of Giddalur II would belong typological I y to the end ol scries l and 
the beginning of series II, as further suggested by their much smaller size and better work¬ 
manship. Of the eight tools in die Acheulian group tn Giddalur II, three (c.g. no. 34) 
are made on flakes ; and of these one (no. 26, unfortunately half-broken) is of a very thm 
cross-section and would seem to possess au S -twist. Of the icst one has a broad oleaxtrish 
end, while most others (c.g. no. 35) have tongue-shaped ends. Of the four cleavers two 
e.g. no. 37) arc made on flakes and have a straight edge lormcd by a single Vaal blow ; 
of the other two, one has an oblique cutting-edge, and the second no. 28) is an exquisitely 
made triangular-shaped cleaver having a line parallelogram cross-sec non, obtained by 
double Vaal blows and exhibiting a fine secondary trimming ; the deaver-edge appears 

to be worn out by utilization. , , . 

It is possible to classify the flakes and flake tools into two dear groups on the basis 
of size, material and workmanship. Thus, those of series [1 are made of the same brownish 
quartzite like the mass of the handaxes anti are invariably bigger in size without much ol 
secondary trimming in most cases ; the other group consists of tools smaller m size and is 
made ora greenish shaley variety or on lydianite, These tools are either slender blades 
with backing on one side or side- and end-scrapers vviih sleep secondary retom h along 
the working-edges- WhSJe Levalloisean technique is apparent on many of these : e.g, 
nos. -0*33 ) t there seems to be indications of punch-technique also, as is seen from the long 
slender slices removed from the surfaces ol some of the (lakes* There are t besides, hve 
specimens e.g. nos, 34 and 38-40) of what must he called bladish flakes. A lew' toarse 
burinate tools available would also belong typologically to. this senes III. 

C. Tala Paul, t 

The collections from the Ktnimalcru river-bed near Talapalle have in the main 
Abbe video-Acheulian characteristics, ami the tools are large-sized and boldy flaked with 
verv little of stepped flaking perceivable. The material is almost entirely of quartzite, 
save for a few specimens which are of sandstone, probably quartzite metamorphosed due 
to long weathering. The entire bed was scattered with pebbles and artefacts, and except 
some of tlie flake implements all the tools in the collections are heavily rolled. There 
is one large-sized pebble chopper much rolled with jagged edge along a part of the periphery. 
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One of the Abbevillean handaxes (no, 48) is made from a very largc-sizctI pebble about 
9 in, long and 6 in. wide and is worked with bold flakes with deep scars bifacially with a 
resultant rhomboid cross-section owing to the mid-rib on either side. 

Side by side with Abbcvillco-Achculmn bifacial handaxes with or without pebble- 
butt there is also a persistent element of Hake-made handaxes (c,g, no, 51) fabricated on 
large-sized flakes and with their upper part only slightly trimmed into a hand axe shape. 
There is a feeble representation of Victoria West type (c,g. no, 54), The Abbevillean 
series alone manifests the gradual development in itself. There are tools with pebble-butt 
and only ends slightly flaked into a sharp point. There are others (c.g. no, 50) which have 
an almost lanceolate upper part and lower pebble-butt, and again we have those (c.g. 
no, 49) which have a narrow cutting-edge rather than a tip-end with rough parallelogram 
cross-section and thus stand technically in between bifacial handaxes and cleavers. There 
arc a few ovoids (e.g. no. 53), some of which have a laterally inverted 1 S’-twist along the 
sides. Rolled and unrolled cleavers or both or dinar)’ bifacial (lake-technique as well as 
Vaal technique are found. One of these (no. 56), picked up in situ from the implcmcnti- 
Ferous gravel-stratum in the cliff-section of 20 ft, height mentioned above (p. (i8) f is a 
boldy flaked tool with neat double Vaal blows resulting in a sharp cleaver-edge and a 
parallelogram cross-section ; it has a pebble butt. 

The flake tools include fairly retouched side-scrapers and two good specimens 
of the hollow scrapers ('c.g. no. 57), spoke-shaves as van Rict Lowe calls them, and the 
flakes arc big and small, discoid and longue-shaped. One of the flakes (no. 59), which 
is of a triangular shape with retouched edges, appears to have the platform somewhat 
prepared though still obtuse-angled. There is one flake tool (no. 60) in which both the 
upper and the lower sides arc formed by major flake-scars with a positive and negative 
bulb, and thus it is of a concavo-convex section and with a plain striking-platform. The 
broad edges at the lower part of the flake have been worked by secondary' retouch into 
a useful scraper, 1 This specimen may very reasonably be a precursor of the true 
Moustcrian and would be placed typologically in a Middle Palaeolithic industry. 

Mention has been made of the emphatic presence of handaxc-Jikc tools which have 
on the underside the flake-scars and the bulbs. This would indicate that the Talapalle 
industry' is a mixed one because this feature demonstrates a Middle Palaeolithic influence 
acting on a Lower Palaeolithic industry. In the present state of our knowledge we arc 
not able to fix the relative age of these tools in comparison to other truly Lower Palaeoli¬ 
thic Abbevillco-Achculian tools. The south African counterparts to these types and 
particularly flake-made tools arc found at Middled rift (Cape Province) in Stellenbosch 
industry at Cofimvaba (Transkeii) and near Process Bridge in Orange Free State. These 
have been show n to hdong to the Middle Palaeolithic by the evidence from Taungs, w here 
clear strat(graphical superposition reveals the following sequence ; Lower Palaeolithic, 
Middle Palaeolithic and Southfield, The occurrence of similar specimens in our collec¬ 
tion, unduly roiled and in most cases with pebble-cortex and with the upper side not 
showing very' neat trimming, would show that here it is the influence of a Middle Palaeoli¬ 
thic industry on the Lower rather than the presence of a Middle Palaeolithic industry itself. 

This element in the Talapalle industry together with the concavo-convex flake scraper 
and the Levallois-like flake tool ivould tend to place it in the stage which would mark 
the end of series I and the beginning of scries II. 


' While this would appear to have its analogies in ihc south African Smithficld A tool-type, 
it cannot belong to that industry which is much more modem than the main industries we arc 
dealing with here and which, as Burkin feels, is an autochthonous growth with a restricted distribution 
in south Africa and the result of a contact between the Fa u re-smith and the Wilton cultures. 
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D. Kanciupalix 

The Kandupalle industry essentially comprises series L Abbevillean hand axe-like 
tools and large-sized Clue Ionian tools, both of them heavily rolled and both retaining for 
the greater part of the body the cortical patch, form the chief features. The cores are also 
rolled and C lac ton ish. Nevertheless, truly AeheuJian feature is present in the industry as 
represented by one single regular Acheulian pyriform hand axe no* 6-i) bifarially chipped 
with secondary trimming along the edges and biconvex cross-section, though with a 
flatfish corttcai butt-end. There are also among the flakes a few which have the cortical 
patch non-existent owing to the primary or secondary preparation. The entire gully- 
site is littered with large heavily rolled pebble artefacts and Hakes of the Abbevi 11 co-Acheulian 
lactcs. Its rolling is perhaps due to its transport From higher regions down into shallow 
shingle-beds. It is this earlier bifacial industry that again forms a prominent feature of 
the dense pebble deposit found in the bed of the rivers themselves, as near Tiilapallc on 
the Enumalcru. 

Representative tools from each of the four sites are described below. 


Initntory of palaeolithic took from (hr four Gidilalur lita 
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5. DESCRIPTION OF THE PALAEOLITHIC TOOL-TYPES 

A. Giddai.cii I 

(i). Handaxes and pebble tools (figs. 2 and 3 ; pJs. XVI and XVII) 

1. This is a good specimen of a rostrocarinatc about 8 in. long, the underside of 
which has a flat surface formed entirely by a single flake-scar and the upper side of which 
is made into a pointed end by bold bilateral scars resulting in a middle ridge or keel with 
a hump formed at the butt-end retaining the cortical patch. There is no secondary 
working. Burkitt refers to good examples of this type. 

3. This is a specimen exhibiting the Victoria West technique, made on a medium- 
sized ovoid pebble. Its upper side has a conical butt-end and flaking around the rest 
of the periphery, ending in a slightly curved though pointed tip. A big flake removed 
by a knock from across the right side formed Lhe major part of the ventral side. It is this 
big flake-scar which has given the crooked tip to the tool. Burkitt has mentioned good 
specimens of Victoria West types similar to this one in his collection, but, while in his 
specimens the bulbar scar is on the left margin of the ventral side, in the specimens in our 
collection it is on the right margin. 

3. A pebble chopper on a weathered quartzitic pebble with bifacial chipping 
resulting in a more or less straight edge across. The edge shows signs of use. 

4. A hand axe made on weathered ovoidal quartzitic pebble, the lower part of which 
is almost entirely made up of the cortical portion on both sides and the bold bifacial chipping 
along the rest of the periphery has resulted in a wavy cutting-edge and median ridge ending 
in a fairly pointed tip. 

5. A handaxc made on a medium-sized flattish greenish quartzite. The ventral 
side is fully flaked and the dorsal side has peripheral flaking and retains a weathered cortical 
patch on it. It has a meagre pebble butt. Secondary chipping along the periphery lias 
resulted in a more or less straight cutting-edge. It has a sharp and wide working-end. 

6. A medium-sized Acheulian core handaxc on greenish quartzite with bifacjal 
primary and secondary flaking and 3 sharp tip. The tip-end exhibits the same alternate 
removal of flakes on opposite sides. 

7. Acheulian handaxc on a flake with a Danish and thick butt-end, fairly sharp 
and straight sides and tapering tip. It exhibits bold flake-scars on the body as well as 
stepped flaking along the periphery. 

ft. Finished advanced Acheulian coup-dc-poing with the ventral side produced 
largely bv a single flake-scar, which has mostly been removed by secondary stepped 
flaking, with an elongated tip, 

9. Diminutive Acheulian handaxc in greenish quartzite with straight sides and 
pointed tip. Stepped flaking apparent all round the edges. 

(ii). Ovules (fig, 3 ; pi. XVI!) 

10, Finished ovoid exhibiting single Vaal flake-scar on the ventral side, though 
secondarily chipped and hence belonging to the middle Acheulian. The tapering end is 
thicker than the broad end, and it is this which prevents its being classified as a handaxc. 

ij. Another finished ovate tool with both surfaces extensively chipped and die 
edges also worked by secondary' stepped flaking to produce a straight periphery and thus 
having a broad biconvex cross-section. This must belong typologically to the middle- 
late Acheulian bifacial culture. 
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Fig, 3. Pataeotilhs from Gidifttlitr ! ; 7-9, handaxts ; 10 and 11, ovate s, i 

(iii). Clewm (Tig, 4 ; ph. XVII and XVIII) 

12. This tool represents the transition between the bifacial hand axe and the 
cleaver. It has the general appearance of a haudaxe but has a broadish edge at the 
bottom instead of a dp, and this edge is formed by a blow from the lower part of one of the 
edges, which would detach one single Hake across resulting in (he edge* In other words, 
it is the forerunner of the cleavers made by the V'aal technique. On the dorsal side there 
is a mid-rib in the lower part, and thus the cross-section of the lower part of the tool is 
a parallelogram. The butt-end retains a meagre cortical patch. 

13. This represents one of the three types of cleavers available at Giddalur, the other 
two being represented by the two succeeding specimens. Its dorsal side is extensively 
chipped and has thicker upper portion and the edges show- stepped flaking. The ventral 
side has a large unique Hake-scar almost all over the side by a blow from the right-hand 
edge, the bulb of which, together with the upper edge, has been removed by secondary' 
flaking. Thus it has a broad and sharp deaver-edge. On the whole it is made by a technique 
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similar to that of the coup-de-poing. There is a conjesponding type of tool distinguishing 
the Stellenbosch industries of South Africa, and similar examples can be seen in the tools 
from Villicrsdrop and Middle drift, as illustrated by Burkitt, 

141. This is a Vaal or Pniel river variant of the cleaver technique. It is, however, 
a squat and horseshoe-shaped tool with a beautifully chipped dorsal side. The lower part 
of the ventral side is a smooth single flake surface formed by a blow from the side. The 
thick butt-end has been neatly trimmed in a cursed fashion on the ventral side by 
secondary working. The dorsal side has meagre cortical patches in the upper part. The 
broad cleaver-edge is serrated probably due to use. 

15. This is one of the most exquisite cleavers ever to be picked up and is a veritable 
text-book specimen of an ideal double Vaal cleaver. Either side has a smooth triangular 
flake-surface with controlled marginal reversed flaking, so much so thai the cross-section 
of the tool at any place is a parallelogram. The cleaver-edge is battered due to use. 

(iv). Core and core-scrapers (fig. 4 ; pi. XVIII) 

16. This is a discoidal ClacIonian core which has an equatorial jagged edge owing 
to the removal of alternate flakes, the upper side having a conical patch in the middle. 

17. This is a hollow scraper on a core. The broad upper edge has a functional 
notch and battering due to use. The rest of the margin also shows secondary working 
for a scrapcr-cdgc. 

18. Tliis is another hollow scraper on a core but with a much narrower notched 
scraper-edge. It is of pinkish brown quart rite almost metamorphosed into sandstone. 

B. (jIDOALUK II 

(i). Pebble tools and kandaxes :fig. 5; pi. XIX) 

19. This is a chopper on a round pebble which has just a flattish cortical patch 
at the base for grip and the rest is bifarially chipped extensively so as to form a straight 
cutting-edge constituting a major arc of a circle. The flakes have all been removed from 
the cutting-edge in a direction away from it. The material is brown quartzite. 

20. This is a split-pebble chopping tool strongly reminiscent of its Sohan counter¬ 
part, which has a flattish underside formed of negative bulbs all around the periphery 
and the dorsal periphery also chipped with secondary trimming into an effective working- 
edge with the central pari of the tool Banish. The material is brownish quartzite. 

at. This is a bifacially chipped handaxe with a pebble butt, which has on one of 
the sides a major flake-scar (though not very large or deep) removed from across the left 
margin and is the one nearest in approach to (he Victoria West type, though not a typical 
one, in the industries from (liddalur II. El is made on reddish brown quartzite, almost 
changed into sandstone. 

22. ^ I his is again an Ac he Lilian handaxe with a flattish tower side with a hump 
on the middle of the upper side and a mid-rib from it towards the lip. The tip-portion 
is tongue-shaped. Part of the upper left side near the grip-end has a cortical patch. 

23* I his Is a small ovoid a I handaxe on greenish quartzite with an almost straight 
peripheral cut ting-edge and secondary stepped'flaking and a slightly cursed tip. This 
was a tool found in situ . 

24. This is a small early middle Achculian handaxe made of brownish quartzite. 
It has a sharp and more or less straight cutting-edge all around except near the butt-end, 
which has a small cortical patch and has a thin tongue-shaped tip-end. 
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25. This is a small jwar-shaped handaxc made on a flake with a battered platform 
at the butt-end, the flake-surface entirely covering the ventral side. A flake removed on 
the dorsal cortical side near the tip has resulted in a sharp thin edge. 

26. This is another flake-made tool with cortical paten forming a major part of the 
dorsal side. Unfortunately die tool was broken into two, and as only the upper half is 
available to us it is not possible to say whether it is a handaxc or an ovate. The ventral 
side is formed of the flalte-scar ; the bulb has been removed by secondary trimming, and 
very- deep stepped flaking is apparent around the periphery. Besides, a special feature of 
the tool is that looking at it sideways one is able to notice that it seems to have the ‘S- 
twist. 

(li). Cleavers (fig. 5 ; pi, XIX) 

27- Tins is a cleaver, the edge of which has been the result of a single Vaal blow 
struck from the right-hand margin of the ventral side. The margin has been secondarily 
1 rimmed throughout the entire length, and this has resulted in a roughly parallelogram 
cross-section. The dorsal side lias a patch of pebble cortex near the lower right end and 
has a flake removed near the lower edge to meet the ventral flake in a straight cutting-cdgc. 

28. Tins is a fine specimen of a triangular-shaped cleaver, made on the double 
Vaal technique and thus has a regular parallelogram cross-section. Secondary stepped 
flaking has provided the tool with a pointed tip. The straight cutting-edge is notched, 
probably due to utilization. 

(Hi). Prepared platform : Levallois) fakes (fig. 6 ; pi. XX A) 

29. This has a regular faceted striking-platform anti a suffused bulbar scar. All 
along the margins secondary retouch is visible making it a useful scraper. The material 
is weathered brownish quartzite. 

30. A small broad tongue-shaped flake with a broad prepared platform and suffused 
bulb, mid-rib on the dorsal side and sharp edges. 

31. This is a bigger tongue-shaped flake with the platform removed by secondary 
working. The ventral side is of a flat flake-scar and the entire periphery on the dorsal 
side lias steep secondary' retouch which has turned it into a very efficient side-rum-end 
scraper. It is made of brownish quartzite almost turned into sandstone by weathering. 

32. This is a small beautiful flake tool which has been turned into a double end- 
scraper by the steep retouching of the platform-end as well as the alternate dorsal bottom- 
edge. Particularly the latter has been nicely trimmed into a * nosed ’ end-scraper with 
‘ nibbled ' retouch recalling its Upper Palaeolithic ' Aurignacian ’ counterparts. 

33. This is a nice little flake with a broad and battered platform and ’ craillure ’ 
on the ventral side. The flake tapers towards the ttp-end which is thick due to the central 
mid-rib (on the dorsal side) and has steep retouch at the end and is thus efficient as an 
end-scraper. 

34. This is a unique flake of true bladish aspect with an almost deliberate backing 
along one margin and sharp serrated edge on the other. Both the upper and the lower 
ends seem to be truncated and thus the direction of the knock or the platform is not dis¬ 
cernible; but it is likely to be on the less Bullish end. This is a knife-blade and with the 
truncation of its bulbar scar ami backing would be a clear example of the element of 
Upper Palaeolithic culture in Giddalur 11 industry in spite of its slightly bigger size. 

35. This is a small specimen made on Jydianitc (which is the material partly used 
for scries IV and occasionally for scries II in Kumool), It has a prepared platform and 
negative flake-scar on the ventral side. The entire peripheral edge of this side is steeply 
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retouched and serrated, and the flake would thus be an effective scraper. This would 
belong typological!y to a stage between series III and IV. 

(iv), Coarse burittale jitikts {fig. 6 ; pi. XX A’) 

Nos. 36 and 37, together with a third example, not illustrated, which seems to be a 
ease of the removal of a single spall, with the rest of the edge minutely retouched, obviously 
indicate the existence of burins, though there is no really good specimen of the type in 
our collection of the series III industry' of Giddalur. 

36. This is a specimen probably ofa central (angle) burin type and has two opposing 
spalls removed across the mam plane ofa thin quart zinc flake giving a restricted nurin- 
edge. 

37. Another specimen perhaps of the same type as no. 36. 

i v 1 . liladish flakes (fig, 6 ; pi. XX A) 

38. This is a squarish flake with both ends truncated and with a mid-rib on the 
dorsal side and with serrated edges on both sides. It is perhaps a knife-blade. This 
would typologically belong to scries III. 

39. This is another bladish flake with thick Saltish back serrated saw'-edged side 
and steeply retouched lower end. It is on pale bluish quartzite. 

40. This is a trapezoidal flake on greenish quartzite with the smaller parallel side 
bucked and the broader one much serrated. This is an indication and forerunner of the 
trapezoids of the microlithic series and would typologically belong to the end of series III. 
It should, however, be mentioned here that our microlithic collections do not contain any 
example of trapezoids. 

(vi). Utiifacted [Claclomciit, flakes Tig, 7 ; pi. XX B) 

These range from medium to big flakes with obtuse striking-platforms and prominent 
bulbs made mostly on brownish quartzite to small ones on bluish or greenish quartzite. 
Of the flfiyfour specimens in the collection thirty five would belong, in respect of size and 
material, to series II and the rest to series 111. There are many among these which 
have clear secondary' retouch so as to be functionally useful as scrapers. 

41. This is a small tongue-shaped flake with a mid-rib on the dorsal side formed 
by an oblique platform and opposite bulbar face, and with the bulbar scar and the entire 
periphery on the ventral side haring secondary retouch. The material is bluish quartzite, 
which is largely the material used for these specimens of series III. 

42. This is a medium-sized flake made on pale brownish quartzite with a mid-rib, 
a restricted flat platform and * erailhire ’, and with the side-edges steeply retouched to 
serve as a side-scraper, 

43 * This is a side-blow flake, the dorsal left edge of which has been secondarily 
trimmed to serve as a side-scraper and has a notch on bottom left which might have 
served as a hollow scraper-edge. 

44- This is a thick tongue-shaped flake on bluish quartzite. It is broad near the 
platform blit the lower nose has line nibbled retouch For efficient use as an end-scraper. 

I t recalls the Aurignadan nosed 1 gratloirs \ The side-edges are also retouched so that the 
flake is useful also as a side-scraper. 

45 * Another but thinner tongue-shaped tool flaked on bluish green quartzite with 
an 1 era ill u re 'on the ventral side, sharp side-edges and steep retouch at the bottom-end, 
useful as an end-scraper. 
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46. Rectangular flake in greenish quartzite with a functional notch at the lower 
end and thus useful as a hollow scraper. 

(vii). Core (fig. 7) 

47. This is a small elongated corn id lump of greenish quartzite with a hinged 
flake-scar at one end and with a series of thin flakes removed at the other end apparently 
by pressure-flaking. The result is evidently a sera per-edge. Similar scrapers, though 
on flakes, are seen to occur in the Aurignacian level at Mugharel-el-Watl, Mount Carmel, 
Palestine. 1 Bv the presence of pressure-flaking delectable on this, its place would be at 
the end of scries Ill and the beginning of scries IV. 

C. TAlapalle 

(i). Handaxes and ovates (fig. 8 ; pis. XX 1 and XXII) 

48. A typical and giant Abbevillean hand axe which could only have been wielded 
by both hands, mafic on brownish quartzite. It has a large and thick bull-end, very 
prominent mid-rib on one side and hump on another and is boldly flaked from the margin 
resulting In a rough rhomboidal cross-section. It has a blunt tip-end. It measures about 
81 in, in length and about 5 in. in width. The tool has comparatively fresh-looking 
flake-scars and appearance. 

49 * Early Achculian core tool with a large pebble-butt and tapering sides neatly 
chipped into a straight shape by stepped flaking and with a limited cleaver-edge instead 
°f J* tip. The tool has a rhomboidal cross-section and marks the transition between 
bifacial hand axes and cleavers. The material is brownish quarl/.ilc. 

50. Achculian core handaxe with a weathered conical butt and fairly straight sides 
trimmed by stepped flaking. Ii tapers into a lanceolate, though blunted, tip-end recalling 
the Micoquian coups-dc-poing of Europe. It is made on bluish quartzite and has a 
rolled appearance. 

51. A handaxe of regular pyriform shape on a flake with the ventral side formed 
by the flake-surface entirely and only the dorsal trimmed to shape. It has a roughly 
plano-convex cross-section. Indicative of a Middle Palaeolithic influence over a Lower 
Palaeolithic industry, this forms a significant group in the Talapalle industry. The 
material is brownish quartzite and the tool looks rolled. 

52. This is another flake-made handaxe on greenish quartzite. It is, however, 
bifadally chipped with the edges showing fine resolved flaking. On the ventral side the 
bulbar scars have been removed by secondary trimming and a few more flakes have been 
1 cmoved along the edges. The tip, which must have been pointed, is unfortunately 
broken. The trimming of the edges shows a laterally inverted *S*-twist along one side. 
Slightly rolled. 

53. This is a fairly regular ovate made on greenish shalcv quartzite with the 
straight periphery exhibiting marks of stepped flaking and looking much battered. The 
ventral side has a flauish flake-scar, though the upper pari including the bulb is trimmed 
away. This flake-surface is obtained particularly bv a single Vaal blow, and thus the tool 
is thinner in the lower part. 

54 * This specimen, made on greyish brown quartzite, Is the only one exhibiting 
ihc Victoria Hess technique, with an extensively chipped dorsal aide and the ventral 


3 D* A. L r Garrod, I lie Upper Palaeolithic in the Ji^ht of recent discovery \ Pm, Prthh. 
&oe., IV (1938), pp. iff* 
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side having a major deep negative flake-sear. The side-edges, though wavy, are trimmed 
by stepped flaking. The lip is slightly curved. 

(ii). Cleaver* (fig. 9 ; pi. XXI) 

55. This is a rolled specimen of an ordinary cleaver-type made by the bifacial 
technique on very similar lines as the hand axe but for a side-blow from one of the edges. 
It has a humped middle part on both sides and has thus a roughly rhomboidal cross-section. 
The deaver-edge is rather oblique (‘ guillotine ’-like) either due to difrcrciuial wearing 
or in the original tool itself. This tool would typologically correspond to the early 
Ac he ill ia ii bifaccs, It is brownish quartzite almost metamorphosed into sandstone. 

56. This is a tool which was found in situ in the 30 ft. section on the Enumakru 
river near Talapalle (above, p. 72) and is an excellent example of a clcavcr-type exhibiting 
double Vaal technique and thus having a parallelogram cross-section. 11 has a rounded 
pebble-butt and is boldly flaked and not fully finished. It is made on pale brownish 
quartzite and has the stain of the reddish silt-deposit, at the junction of which with the 
underlying gravel-bed it lay. The tool is in a perfectly fresh condition with sharp side 
and lower edges. 


(hi). Flakes andflake tools (fig. 9; pi. XX U) 

57. This is a typical specimen of a hollow scraper (or spoke-shave) on a Clacton 
flake. It is triangular in shape, and the flake-surface, with a positive bulbar scar on the 
underside, is caused by a side-blow from right. The lower end has the functional notch 
showing slight retouch also. The upper surface is also a flake-surface caused by a side blow 
from left, again with a positive bulbar scar. There is a slight trimming of the sharp 
right margin also, so that the tool could serve as a side-scraper as well. 

5 «- This is a small Clacton flake, which tends to be a proto- Leva Hois flake tool 
owing to its upper surface being trimmed to some shape and also to the steep secondary 
retouch all along the edges of the flake except in the meagre platform-side. The flake 
is narrower near the platform and broader at the lower edge. The powerful blow that 
fell on the platform is suggested by ihe ripple on the ventral flake-surface. 

59. This tool, with its beautiful and symmetrical triangular shape and a somew hat 
prepared platform, would seem to be an advance upon no. 58. The left margin and a 
pan of the right near the sharp lip show steep secondary trimming. This would tend to 
be placed in the Middle Palaeolithic and would be a forerunner of the true Mousterian. 

60. This is a rather unique and solitary' example of what is called a 1 concavo- 
convex scraper \ It consists of a negative flake-scar on the upper side and a positive bulbar 
scar on the underside struck along die same platform. The two broad tapering sides 
opposite to die bulbs are steeply trimmed and they meet in a ‘ nose ’ which shows 
nibbled retouch. The platform is not straight but angular. Perhaps a forerunner of the 
1 Mousterian 


D. Kanchtpalle 
(i), Handaxes (fig. to ; pi. XXIII) 

61. This Is a heavily rolled Abbevillean tool, probably a hand axe, the heavy butt 
of which has much of cortical surface and the upper edges have bold bifacial flaking. The 
tip is blunt. Brownish quartzite. 
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62. Beautiful and regularly chipped early middle Achenhan handaxe with an 
almost straight edge all around, with mid-rib on both sides but with flattened am thin 
Up-end and with a flattish cortical bull-end. Stepped flaking is apparent along part 
of the edge. 

(u). Flake (fig. 10 ; pi. XXIII) 

63. Tongue-shaped Clactonian flake with a broad and right-angular strikiug- 
nlatform. The bulb has partially been removed by a side-blow given near it on the lelt, 
apparent from the negative scar of this blow. The edge shows battering, probably due to 
collision in transport. Tin dorsal side is entirely made up of cortical patch. 





Fm. 10. Palaeolithi from Kanchipalle : 61 and 6a, handaxes; 63, jiake ; 64, care, J 


(iii). Core (fig. 10 \ pi. XX 111 ) 

64. Clactonian core in a fresher condition than with a flattish lower surface formed 
of marginal negative flake-scars and with a high hump on the upper side, which also 
retains a cortical patch. 
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STO.YE AGE INDUSTRIES 

6. THE MICROLITHIC INDUSTRY OF GIDDALUR II 

A. The material and types 

\ 

Quartz veins occur in ail horizons in the Nallamalai range but arc most conspi¬ 
cuously displayed m die Sagileru plain, where they come lo the surface for miles from 
north to south in white ridges, reefs and their debris. The veins arc milky white in 
colour. 

The micro! it hie industry of Giddalur II is characterized by (i) parallel-sided blades 
(eight), :ii) backed blades [nine), (ill) lunates (three), (iv) side- and end-scrapers (three), 
(v) borers (two), (vi) almond-shaped points (nine), vii) tanged points with single and 
double shoulder (four), (viii) burinatc tools seven), (ix) obliquely him 1 ted point (one) 
and (x) cores (ten). A majority of the tools has been made on vein-quartz of the milky 
variety, while the remainder is variously made on greenish quartzite, banded or mottled 
(red) jasper, lydianite, agate and chert. Hammer-technique and prcssure-flaking tech¬ 
nique appear to have been utilized alike. The tanged and the almond-shaped points 
seem to bear typological comparison with African Atcrian, Late Still Bay and Wilton 
types. The burins are essentially of the spalled order, comprising angle as well as trans¬ 
verse types, while there is a single incomplete specimen of the fluted order also. The 
tools represent series IV of Hurkitt and Cammiadc. 

The cores are short blade-cores, mainly of the fluted as well as the chisel-ended or 
conical types, besides a few multi-directional lumps also. They have prepared as well as 
shallow-dished platforms. As the material, quartz, is very intractable, the relative differ¬ 
ence in bulk of waste flakes to true tools is enormous. The collection, consisting of about 
fifty live genuine artefacts, would seem to have all the general traits of an Epi-palaeolillik- 
microlithic industry'. 


B. Description of the tool-types 

The following tools represent the characteristic types in the collection. Where not 
specifically mentioned, the material is milky or dyke-quartz. 

(i). Parallel-sided, blades (fig. n ; pi. XXIV) 

65* A specimen with both ends truncated, with a low mid-rib on the upper side 
which has also been partly trimmed flatly. The side-edges show serrations, probably 
due to use. 

66. Part of the platform and bulb has been trimmed away. It has a flattishly 
worked upper side, and the side-edges show delicate secondary retouch. 

(ii). Backed blades {fig. 11 ; pi XXIV) 

The following four tools represent the characteristics of this group. 

67. Example of a backed blade with the upper platform and suffused bulb present. 
The lower oblique end is trimmed and recalls the pen-Kntfe blades of the Mesolithic. The 
left margin is backed by steep retouch and the right edge shows serrations due to use. 

68 . Another shorter blade with both upper and lower ends truncated and with 
a mid-rib to the left of the centre. Backing is not complete and is seen only near upper 
end, but the right edge shows secondary' retouch. 
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6 q. Blade on molded jaspery quartzite, the platform and suffused bulb present, with 
a straight untrimmed back on the right margin, flatly trimmed right upper surface (with 
ripples) and left working-edge which exhibits delicate retouch and has a small notch also 

near the lower end. 


;oil. Lrnaks (%. ti ; pi. XXIV) 


70. This is one of the two normal blunted are type, the working-edge of which 
shows delicate retouch and is much serrated, perhaps due to use, 

71, This is another lunate of almost semi-circular shape, with its thick chord 

blunted and with the arc sharply worked into an edge. 


(iv). Scrapers (fig. n ; pi. XXIV) 

72. This is a nosed end-scraper on a core, recalling its counterparts of the Upper 
Palaeolithic. The scraper-cdgc is effected bv a few liny ribbon-spalls removed vertically 

m the^noM .d^dgt, ^ (]akc scra p er 0 n lydianitc and its working-edge, effected 

on the bulbar platform itself, is characterized by fine and steep retouch. 

(v). Boms 

These two have flakes removed in such a w*ay as to leave a sharp point useful foi 
boring. 

(vi). Almond-shaped points (fig. 11 J pi. XXIV) 

74. This is about the largest or the specimens of this type, being ij in. along the 
longer side. It exhibits fine 00m rolled pressure-Raking over both the sides and has a 

P ° imC 4!' P This is another point just more than i in. long, with delicate secondary working 
and a slighily rounded tip. 

(vii). Tanged points (fig. 1 l pi. XXIV ) 

76. This is on greenish quartzite and has a fine tang, trimmed shoulders and a 

leaf-shaped and mid-ribbed upper part. _. , . i , 

77. This is another point on quartz and has a broad upper part, fairly pointed 

tip, double shoulder and short tang. . , 

78. This is a very delicately retouched specimen, much smaller than the other two, 

having a very pronounced shoulder and converging sharp tip. , t t ,. 

70 This is a solitary specimen of a tanged arrow-head with a single shoulder and 
sharp tip. In the microlithk industries of north Africa and Europe, exquisitely worked 
single shouldered tanged points arc very 1 common. 

iviiii, Bvrinaif tools 1 fig. it ; pi. XXIV) 

80. This is a central (angle) burin type of the 1 spalled ’ order executed on a thick 
lydianitc flake with the characteristic stepped scars of a burin-facet. 
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8i* This is a transverse burin, again of the ' spalled ’ order on a core of lydianttc, 
the burin-facet being obtained by a line deep vertical spall meeting a transverse spall on 

die pLuJunn^ k an incomplete specimen of the 4 flitted T order roughly analogous to die 
1 mrmt-beak ’ or ‘ polvhedric * type. This is formed by a deep concave vertical spall 
intersected by an array of 4 fluted T transverse ribbon-scars. The specimen is made on 
pinkish fine-grained quartz. 


(ix). Obliquely blunted point (fig. 11 ; pi. XXIV) 


S3. A diminutive piece on agate with one sitlc backed and the other edge untri named 
and with an oblique crosswise edge ending in a point which has slight serrations along it 
resembling the obliquely blunted point. 
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TECHNICAL NOTES 

PRESERVATION OF SOME ANCIENT PAINTINGS AND MANUSCRIPTS 

By T. R. Gairgi-a 

Text-books on the preservation of museum-exhibits are likely to give stock-formulae for the 
treatment of classes of objects, which , if applied without proper understanding, may not yield the 
needed result and are evert likely, in some cases, to injure the objects. Those in charge of museum - 
laboratories know that each object has usually its own problems and therefore requires individual 
attention and treatment. In this article Slid T. R. Gairola, Assistant Archaeological Lhmtst in the 
Museums Branch of the Department, describes the method adopted by him tn the treatment oj pve 
objects, each belonging to a different class. 

E LSEWHERE l have described in detail the method adopted for the preservation 
of Central Asian paintings. 1 Each object requires individual and specific treatment 
consistent with its nature, structure, composition and type and the extent of deterioration 
it has undergone ; general methods advocated for a class of objects do not, therefore, take 
us very close to the practical measures required to tackle individual problems which con¬ 
front persons engaged in the preservation of antiquities and other objects of art. Here 1 
intend to describe the methods employed for the preservation of five different types oi 
objects which have been chemically treated during the last few years. A block-print, 
two paper manuscripts, an oil-painting on canvas and a wall-painting have been sclta Jed 
for this purpose, and their conditions before and after treatment have been recorded 
through photographs. It will be seen that though some of these objects &U brmdjy m 
one group, the practical details of carrying out the preservation of each have to be modified 
so as to get the desired results. 


i. A BLOCK-PRINT 

The block-print was on paper printed with carbon ink in an organic medium/ 
It was one of the thousands of block-prints recovered by Sir Aurel Stem from Centra Asm, 
having been found in Ch’ien-fo-tung or Cave Temples of Hie Thousand 
on the southern route followed by him during his explorations in Chinese rurkesUn 
the years iqoo-oi. 1906-0S and 1913-16, It belonged to a period between the seventh 
and tenth centuries AJX and illustrated a Buddhist subject with MaftjusrI r.dmg a lion 
and two attendants at the top and a prayer in Chinese chaimetcrsat the bottom, 

TV Mpcr was of min. r,uali.V having long fib, as .vh.ch accounted for , „ 
Drcscrvaiion in whatever condition it was at the lime of the treatment. As will be seen from 
pi XXV A, the surface was full of foreign accretions with various lands of stains ■grease, 
By-marks etc.}. There were many folds and creases. The surface had several cracks and 


' Journal of Indian Museums, V (1949), PR- 3 &* 39 - 

’The ink remained unaffected with water but spread with chloroform. 
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the edges were brittle, though the paper retained its suppleness. On account of the 
surface-accumulations the drawing and the script were not quite legible.^ 

Its proper preservation called for the follow ing treatment. The print was laid on 
Nepalese tissue-paper, w hich, in turn, was laid on a glass plate larger than the print. 
The loose surface-accumulations were removed with a dr)' sable brush and all big creases 
and folds made supple by applying a mixture of alcohol and water along the lines of 
crease and fold and pressing them with spatulas. Grease-stains were removed as far as 
possible by the use of cotton-swabs dipped in organic solvents toluene, xylene, ethyl 
acetate, ethylenc-di-chloridc etc.) and the fly-marts with hydrogen-per-oxide in alcohol. 
After the volatile solvents had escaped completely, the block-print was subjected to water- 
treatment, so that the whole of it would be maintained under a continuous stream of 
water. An arrangement, the sketch of which is given In fig. i, was made for this purpose. 



Fic. i 


Stain-removing aqueous reagents such as pyridine and bleaching powder were then 
applied to the spots which did not easily yield to washing treatment with plain water. 
These chemicals were then removed completely by washing. This treatment eliminated 
almost all the stains and fully flattened out the block-print all over. Areas which, during 
the course of treatment, were found getting weak and from which the ink was fading were 
immediately dried by making use of rectified spirit and introducing an adhesive consisting 
of i per cent mcthyl-melha-crylate in a mixture of So per cent toluene and 20 per cent 
ethyl alcohol. The treatment for cleaning was necessary for both the obverse and reverse 
sides in order to flatten the print thoroughly and remove the stains on both the sides. 
With the reverse side facing upward, two coadngs of Nepalese tissue-paper were pasted 
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on the print with maidd (starch: paste. 1 Tims strengthened, the print was removed from 
the class and turned upside down so as to expose the printed surface. The edges of the 
nasted paper were then fixed to the table to allow the block-print to dry slowly. After a 
da v or so, when it had dried completely, it was cut into a rectangular piece leaving a conve¬ 
nient margin all round. It was then given a coaling of -5 per cent methyl-media-cry late 
solution as above and allowed to dry. Thereafter it was left pressed upside down between 
glass-sheets for two days in order 10 arrest the curling tendency of the whole unit. n. \W » 
shows its condition in the preserved state. 

2. A MANUSCRIPT OF SANT TULSl DAS 

This was a manuscript supposed to have been written by Sant T ulsi Das in Samvat 
i66n 1 a d i6ial in black water-soluble ink. The manuscript was found backed with two 
layers of paper pasted together with a large quantity of nmda paste and aisj gum at some 
n|uces The paste as well as the gum showed active signs or brittleness. 1 lie manuscript 
and the back paper had developed individually and collectively a very large number of 
folds caused by undue pressure and faulty rolled condition m which it was found kept. 
The paper was verv weak along the folds. There were several water-marks and stains 
on the surface. Quite a large number of tears on the body and fragility or the edges was 
found in the manuscript, which had become still’ due to excessive paste and ns drying 

fpl. XX\ I A). uscd was watcr ^oluble, it was found necessary- to introduce a non- 
k aqueous fixative to preserve it before water or its alcoholic mixtures could be usedAc> remove 
,l,V paper-coatings on the back and flatten out the manuscript by dressing up the creases 
along the lines of fold. The first step was, therefore, to fix the fetters with 1 per cent 
methyl-metha-crylatc solution. The fixative was allowed to diy, and then trials weic made 
at different places with damp swabs of cotton to see if the ink had been fixed P r0 perly 
not At places where ink was found spreading another coating of the fixative was applied. 
The manuscript was then laid on Japanese tissue-paper over an inclined glass-sheet with 

tin back sfoe cxprcetL uniformly and thoroughly with water, and when the paste 

had become soft the first layer of the back paper was removed ^ corner careMy, 
cn 1 hat the manuscript remained undisturbed in its position o\cv the glass-shec l 
» icb D»«r“rr»f.cn«l by a liberal t,,c of water through the ar range meet shot™ 
in nl >; When this layer of paper had been completely removed, thelump ofexcess 
oaste left behind on the back of the manuscript was scraped ofi carefully widi a horn 
itviiuh and the other layer of paper was carefully detached from the back. Ditrtng th 
cC eof"be lemoval of’tht, laje? i, «*-*■ nectary towaUththe W ^d coT th 

manuscript *“Ih£ o^-rip, 

^tbSe? ratoe JblXvbrJh and copious flow 

all the tticking ol^gum f ^ st ^ ln Jj* c ^,J^ <: [ t .’‘“hc mantmcrlpt was then turned 
tissue-paper fixed b dry compSely. Portions of the written surface where ink 


1 Journal of Indian Mu-Stums? VI 11 {i95 a )j P- 4 l - 
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stains. When the solvents had dried the obstinate stains were treated with hydrogen- 
per-oxidc in water and pyridine for their elimination, it was not found necessary in this 
case to use more drastic stain-removers such as bleaching powder. A sheet of Nepalese 
paper was then laid on the manuscript, which was placed upskle down on the glass-plate. 
The tissue-paper which had previously been applied on the back was then removed and the 
manuscript w ashed thoroughly on the back with a fine jet of water till it was completely 
free of pyridine which had previously been used for ihe removal of obstinate stains. 
Starch paste was then applied on the back of the manuscript uniformly and two layers of 
Nepalese paper one after another pasted over h. The manuscript was then removed from 
the glass-sheet and pul upside down on the wooden table, and the tissue-paper in front of the 
manuscript was carefu lly removed. The edges of the pasted back tissue-paper were pasted 
* all over on the table and the manuscript allowed to dry for a day or so. It was cut as 
before, and now it is in the condition illustrated on pi. XXVI B. 

3, A VARNISHED MANUSCRIPT ON PAPER 

This specimen of varnished writing on thick paper in Naskh script w as presented to 
the Central .Asian Antiquities Museum, New Delhi, by Shri Hamid Ali in 1946. The 
writing was in black ink and the sparing patterns on the three horizontal stripes were 
executed in blue, red and gold. 

It was found that the manuscript had become pale as a result of the thick varnish 
which had, at some stage, been applied to it cither in order to protect it from the dele¬ 
terious influence of the atmosphere or to restore the luminosity and transparency originally 
intended by the calligraphist or the artist, * 1 It was thus a case of the darkening of the 
manuscript due to varnish. 2 On examination it was noticed that the varnish was spirit- 
soluble. Oxidation had started, rendering it pale-yellow and showing developments of 
fissures and cracks all over the surface. The whole surface presented a (lark appearance, 
and the blue, red and old pigments of the patterns appeared nothing more than dirty 
patches. The manuscript as a whole was quite still, and it the varnish had not been 
removed it would have turned brown, and Timber drying and oxidation would have led 
the manuscript to break into pieces. 

A suitable mixture of rectified spirit and turpentine oil was used successfully to soften 
the varnish which was then removed by' a swab oi cotton dipped in toluene. ] he alternate 
treatment with rectified spirit-turpentine mixture and toluene was continued till only 
a trace of the varnish was left.a In the end a coaling of 5 per cent vinyl-acetate in a 
mixture of rectified spirit and toluene (1 t 11 was given to the surfaced PL XXVII 
shows the condition of the manuscript during the course of cleaning, the right one-third 
representing the cleaned and preserved part and the rest on the left the untreated 
portion. 


4. A MODERN OIL-PAINTING 

The title of this oil-painting was ‘ Boy with Apples painted by Amrita Slier Gil, 
one of the modem Indian painters of repute, in 1934, one year after her election as an 


'Maraud Oil the Censfrration and Rtshaadon 0/ Fainting {International Institute or Intellectual 
Co-operation, Paris, 1940], p. lit, 

i Thr Cart of Paintings, UNESCO publication 778, p. 104. 

* Manual an the Camervaihn and fttiloratian aj Paintings, p. 179. 

* Technical Studiti in ih* Field of the Finn Arts, VII, tio. 1 [Harvard, 1938], p. 41. 
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Block-print fnm Central Asia size 12J in,X|iJ is.)*' A, injure treatment; H, after treatment ■ see fiagt 93 






























PLATE XXVI 


To face plait XXVII 




Manuscript of Sant Tulsi Das; A, before treatment} B, after treatment (set page 95) 















To /ace plate XXV I 


PLATE XXVII 



VnmshtA manuscript [silt 14 J in. X 9 H*-) - the right one-third portion represents the dtmtd port (set page g6) 





































PLATE XXVIIt 


To fact pink XXIX 




B 

Modem ail-painting £|): A, before treatment; B, after treatment {see page g6) 





To fact phi* XV i /// 


PLATE XXIX 



Wall-painting from Central 


Am sizt 7 in- X 7 ».) ■ -V Won treatment; K, after treatment 
[ut page 97) 




TECHNICAL notes 

Associate of the Grand .Salon. It was 43 in. by 32 in. in dimensions and was done in oil 
on canvas. Flaking of the paint at several places was noticed very prominently. There 
could be several reasons for the deterioration of this painting, anti violent movements 
which the canvas must have undergone in transportation from one place to another and 
the exposure to dust and dry and damp weather-conditions during storage must have 
contributed immensely to its deterioration. 

The varied conditions of humidity and temperature are most detrimental not only 
fo paint-films but to canvas-fibres. The expansion and contraction of the thick paint- 
layers are diJlerent from those of the cotton fibre, and as such the forces causing detachment 
of the paint-layer from the canvas must have been working all along. A lot of dust was 
found accumulated on the surface, which, at some places, seemed to be ingrained into 
the surface paint-layer. In a country like India, where temperature and humidity varia¬ 
tions are very wide, the preservation of oil-paintings presents a very difficult problem. 
Paintings like the present one cannot survive long unless they arc exhibited or stored in 
a place where humidity and temperature are controllable, PI. XXV III A shows the 
condition of the painting with the flaking parts marked as A, B, C and D. The paint- 
film had chipped olTat some places and at others it had a tendency to flake off. Pieces were 
curling and they had stiffened to some extent due to oxidation. 

The painting, therefore, required in the first instance the removal of din from the 
back side. The canvas was then removed from its stretcher and placed on a table. Dry 
brushing was done to remove the loose dirt from the painted surface, and then a wet sponge 
was applied throughout wiLh a slight pressure so that the dampness did not reach the canvas. 
Dried oil has a slight or partial solubility in e thy lene-di-chloride, alcohol, ethyl acetate etc. 
Mixtures of water and alcohol, ethyl acetate and toluene were therefore applied in this 
case to remove the ingrained dirt with restraint. U hen the solvents had dried a solution 
of 1 per cent methyl-metha-crylate in 80 per cent toluene and 20 per cent ethyl alcohol 
was injected from behind the canvas in the areas where the palm was showing signs of 
flaking. Immediately the flaking parts were pressed back to the canvas with a spatula. 
The portions thus treated were kept pressed between sheets of tissue-paper and glass for 
as long a time as was required for the volatilization of the organic solvents. It was not 
found neecssarv to apply preservative to the whole painting. The portions marked A, 
B C and D on'pi. XXVIII B show the condition or the treated portions. For the future 
preservation of such a painting it is necessary to avoid acute humidity and temperature 
deviations and to mount it on a proper stretcher in a frame protecting the back from dust, 
moisture and other impurities which are likely to get deposited on U. 


5. A WALL-PAINTING 


This fragment of a wall-painting was from Mi ran in Central Asia, liclonging to the 
third-fourth century a.d. The plaster 1 consisted or a mixture of clay, straw and hbre, 
with a white coating to serve as priming. There was a uniform pink coloration on the 



■Aurel Stein, Strindia, III (Oxford, 1921), p. 1 39 °* , . /jvji.: 

*F. H. Andrews, Catalog ue of Wail Paintings from Ancunt Shunts w Central Asia and Satan (IJcLhi, 

1933), Introduction, p. xii. 
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into the plaster; further, the pigments, which would have remained unaffected in a fresco, 
easily came olT in this case at the slightest touch and wetting. 1 On the surlacc there were 

dust" mud-accumulations and water-marks. c . 

Treatment of wall-paintings other than frescoes is difficult since the scope for the 
use of solvents and chemicals is limited. Aqueous solutions are strictly prohibited, and 
recourse is, therefore, to be taken to organic solvents only. The adhesive originally present 
in the mgmcn!s in this case seemed to have decomposed, and this accounted for the 
pulverization of'the pigments on the surface, though deterioration from soluble salt-!" 
was not noticeable. The problem, therefore, was to clean the surface ol all extraneous 
material and fix back the pigments and the loose plaster to their positions. 

The WiilUr&gnicni uas, therefore^ brushed with u fine Chinese brush iriiii only uil’ 
superficially-accumulated dirt could be removed. Then a suitable mixture of alcohol 
with as few a drops of water as possible was prepared to remove the mud-accuraulation 
and the water-marks, using toluene as a res trainer. Application ol these enema .ds was 
made through cotton-swabs to remove the mud in different stages, as it is not possible in 
the case of paintings on mud-plaster to work on damp areas for prolonged periods. I he 
damp areas were then pressed back to their positions, and alcohol was applied on the 
whole panel so that it just gave a damp look to it temporarily. This treatment resulted in 
rendering the surface clean. Areas which had become more wet than was required were 
treated with a liberal quantity of alcohol. It required at least 24 hours for the painting 
to drv- Then a coating of '5 per cent mcthyl-metha-crylaie in 75 per cent toluene and 25 
per cent methanol* was applied to the surface. This coating was allowed to dry, and 
the pigments which had not become fixed were further given one more coating of the 
preservative solution. PI. XXIX shows the condition of the painting before and after 
treatment. 





1 Current Sciewf, VI, no. j (1937b pp. 223-25. 

'[bid., IX, no, 10 (1940)1 P- 45 °- 
1 Journal of Indian Mustums, IX (1953), p. 65. 
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